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PREFACE

This Group Study Project was produced under the sponsor-

ship of the US Army War College - Military Studies Program.

The genesis for the study came from a discussion with LTC (P)

Paul G. CerJan, initially the Faculty advisor for the Study

Group. Upon LTC Cerjan's departure (early in the school year),

however, the project was redirected from a southwest Asia to

a northeast Asia orientation. This change of emphasis was en-

couraged and supported by the I Corps Engineer and the Director,

Combat Development, US Army Engineer School. They both expressed

the need to explore the employment of the Engineer System in

support of Light Continpency Corps operations with a northeast

Asia orientation.

The authors of this study were all members of the Class of

198?. COL Wickham is a Group Commander of a National Guard

Engineer Group; LTC Harber is an aviator (Technician) with the

Tert.ssee National Guard; and LTC Velezis is an engineer In the

Active Force.

The study effort initially focused on backpround reading,

research, and attendance at several Engineer Commander's Confe-

rences. Based upon these efforts, the al,,Iors defined the scope,

direction, and format for the study. B.cause of the limited

scope, no attempt was made to discuss any detailed requirements

for force structure, equipment, or actual operational deployments.

To complete the study, the authors visited and held exten-

sive discussions with personnel at various organizations and
agencies in CONUS and OCONUS. At each of our stops, we were

met with profesionalism, friendship, encouragement, and imbued

with a sense of reality. We thank all those that gave freely of

their time, guidance, knowledge, and patience. Their contribu-

tions were invaluable as they provided meaningful input to the

study. We also thank the members of our families who had to en-

dure all the frustrations along with us.
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CHAPTER I

INTRODUCTION

Purpose

This study was undertaken as an initial effort to investigate

the capability of a LJght Contingency Corps and, in particula4 the

engineer effort required to support and enhance that capability.

The recently established Light Contingency Corps is still in its

formative stages and their assessment of the mission and concept of

the type of operations they will conduct in a fast-moving contingency

will Impact on the type engineer units and equipment needed to support

those missions. The main effort of this study is focused in that

direction. The special requirements for aviation support for command,

control, and communicatlons/supervlsion, and rapid redistribution of

critical engineer equipment within the area of operations will also be

addressed.

Objectives

The objectives of this study are:

- To.provide a better understanding of the following
concerns which confront planners when considering
engineer requirements for support of tactical units
involved in fast-moving contingency operations around
the globe:

-- Actual area of operations.

-- Type of tactical operations to be conducted.



-- Impact of mobility mismatch between engineers
and units supported.

-- Engineer equipment deployability and transportability
constraints.

-- Command relationships in a fluid combat environment.

-- Availability of aviation support for the engineer
system.

- To assess impacts of these concerns on force structure
capabilities of engineer units.

- To identify issues requiring further study.

If this study can shed any appreciable light on these concerns,

the time and effort will have been well spent. In a world in a constant

state of flux in which timely response to unforeseen events may be in

America's best interest, it is necessary to seek answers to the

concerns addressed . . . or perhaps discovered . . . by this study.

General Approach

The study effort initially focused on background reading and

research, interviews and visits to the U.S. Army Engineer School at

Ft. Belvoir, Virginia, attendance at several Engineer Commanders'
4

Conferences in the Washington, D.C. area, and discussions with the

appropriate Department of the Army (DA) Staff elements. Based upon

the results of this initial effort and the stated desires of the Contin-

gencey Corps Engineer, the authors defined the scope of this study and

focused their orientation on northeast Asia as the area of operations.

Our research revealed that extensive research and study had already

been accomplished in addressing the engineer requirements for a NATO

contingency.1 Additionally, a recent (1981) U.S. Army War College

study, "Employment of the Engineer System in Arid Mountainous and

2



Desert Areas - - A Concept Paper. "2 outlined general employment

considerations of the engineer system in arid mountainous and desert

terrain of the Mediterranean basin and the horn of the east Africa

area. Our research found lack of any detailed or comprehensive

studies dealing with the employment of the Engineer System in the

northeast Asia environment since the end of the Korean War. For the

reasons stated above, the authors consented to the Contingency Corps

Engineer's request to- focus this study on that part of the globe.

The scenarios to be discussed later in this report, however, are

considered to be applicable to any region.

To complete their assessment, the authors visited and held

extensive interviews and discussions with personnel at: I Corps,

Ft. Lewis, Washington; Combined Forces Command (CFC), Eighth U.S.

Amy, Eighth U.S. Amy Engineer, 2nd Engineer Group, Seoul, Korea;

44th Engineer Battalion (C) (H), Camp Mercer, Korea; PACOM, WESTCOM,

65th Engineer Battalion (C), 84th Engineer Battalion (C) (H), and

29th Engineer Battalion (Topographic), Hawaii. Additionally, the

authors conducted a hasty road recon of representative terrain during

their visit to Korea. These visits and discussions were Invaluable as

they provided meaningful input to the study and to the analysis of the

issues.

Tactical Mission Considerations

Further research revealed a wealth of information on the employ-

ment of engineers during the Korean Conflict in the variety of combat

operations addressed in this report. Additionally, our research quickly

led us to the conclusion that the time and effort available for this

3
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study were limited. Therefore, by necessity, the scope of the study

had to be limited. The core of this report will address the employment

of the Engineer System in Light Contingency Corps operations - supporting

the following three type tactical missions. These were selected as

the most probable (not the only ones) missions to be assigned to the

Light Contingency Corps for any of the likely contingency areas around

the globe:

1. Forward Defense Reinforcement. Given adequate strategic
warning the Contingency Corps can be deployed as a
reinforcing force to the forward deployed forces, i.e.
NATO reinforcement in Central Europe or Korea.

2. Reinforcement to Restore Boundaries. If adequate
strategic warning is not possible and the enemy
has effected some penetration or breakthrough, the
Contingency Corps may be deployed as a reinforcing
force to assist in restoring the original boundaries.

3. Air Land Battle - Offensive Maneuver Operation.
Depending on the amount or strategic warning, the
Contingency Corps could be deployed as either a
reinforcing force or as a counterattack force to
assist forward deployed forces in executing offensive
operations in accordance with the recently adopted
offensive maneuver doctrine.

As mentioned above, the bulk of the report deals with the

employment of the Engineer System. To provide a common base and point

of reference, we define the Engineer System as shown in Figure 1. For

complete details we refer you to FM 5-100, Engineer Combat Operations.3

Study Format

After considerable thought and discussion, the authors selected

the following format to address the stated objectives of the study:

I. Introduction
11. Assump~tions
II. Historical Perspective
IV. Tactical Scenarios

4 -
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A. Forward Defense keinforcement
- Mobility
- Countermobility
- Survivability
- General Engineering

B. Reinforcement to Restore Original Boundaries
- Mobility
- Countermobility
- Survivability
- General EngineeringC. Air Land Battle - Offensive Maneuver Operations
- Mobility
- Countermobility
- Survivability 4

- General Engineering
D. Command, Control & Communications Considerations

V. Summary and Conclusions 4
VI. Additional Considerations

The following chapters detail the study approach and provide the

information for analysis.
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CHAPTER I

FOOTNOTES

1. U.S. Army Corps of Engineers, Engineer Studies Center (ESC), U.S. Army
Engineer Assessment, Europe, (SECRET-NOFORN), June.1981.

2. Cerjan, Paul G., Lieutenant Colonel '(P) and Stroup, Theodore G.,
Lieutenant Colonel (P), "Employment of the Engineer System in Arid Mountainous
and Desert Areas--A Concept Paper," U.S. Army War College Study Project,

v August 1981.

3. U.S. Department of the Army. Field Manual 5-100: Engineer Combat
Operations. 30 March 1979. (Referred to as "FM 5-100" hereafter.)



CHAPTER II

ASSUMPTIONS

The following assumptions are considered to be operative during

the remaining discussion, narrative and analysis:

1. New offensive doctrine espoused in revised FM 100-51

is adopted and incorporated into appropriate
contingency plans.

2. Deployment schedules for the Contingency Corps are
executed IAW approved Time Phased Force Deployment
List (TPFDL).

3. Forward Defense will not change as a strategic concept.

4. OPLAN 5027 is exercised for the benefit of this study.

5. Current resource constraints remain fairly constant
during the foreseeable future.

6. The Contingency Corps is fully deployed and not
plecemealed into the tactical theater of operations.

7. Host Nation Support agreements have been negotiated
and are fully operative.

8. Perspective enemy will employ Soviet tactics and possess
comparable weapon capabilities.

9. Technological development changes affecting the perfor-
mance of military engineering will continue to be
evolutionary.

10. Nuclear and chemical weapons will not be used in the
selected area of operations.

8



CHAPTER II

FOOTNOTES

1. U.S. Army Command and General Staff College. Field Manual 100-5:
Operations. Final Draft. 15 January 1982. (Referred to as "FM 100-5" hereafter.)
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CHAPTER III

HISTORICAL PERSPECTIVE

Throughout history wars have been unceasing; yet,
strange to relate, statesmen, upon whom the main
burden of the conduct of war falls, have paid only
passing attention to the records of the past. That
is the ignorance of history which does so, with t
the result that identical blunders recur in every
age . . . if the present is to profit from the past,
only from a study of former periods in which the
prevailing conditions resemble those of thl present
are profitable lessons likely to be found.

J.F.C. Fuller

Major General

General Fuller's statement on the importance of historical

"lessons learned" is not novel. Many others had said it before him,

but his advise remains valid today. Our research revealed that very

little has been written concerning the employment of the Engineer

System to support combat operations in the Korean Peninsula since the

end of the Korean War. Only two 2,3 studies addressing mine/countermine

and barrier plans have been conducted since the mid-fifties. The purpose

of this chapter is to revisit the Korean War and provide some insights

on the use of engineers during that conflict, and to assess the present

utility of some of the "lessons !earned" under the fog of combat.

Impact of Geography

Frederick the Great once stated that, "Knowledge of the country

is to a general what a musket Is to an infantryman and what the rules

of arithmetic to a geometrician. If he does not know the country, he

10
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will do nothing but make grave mistakes."4 Strategic military masters

manipulate the physical environment, exploit its strengths, evade its

weaknesses, acknowledge constraints, and contrive always to make nature

work for them, instead of against them. As our forces found during the

Korean War, geography, terrain and climate of the Korean Peninsula

presented formidable obstacles to tactical operations. The following

information is offered to shed some light on the selected area of

operations in the hope that the "grave mistakes" alluded to above can

be avoided.

The history of Korea has been molded greatly by her geographical

position in East Asia. Her geographical position astride a main cross-

road of trade, war and culture has shaped her past, present and, with

all probability, her future. "Her pivotal position has made her the

political, military and cultural avenue from continental northeast Asia

to the islands of Japan, and from the islands to the continent. On

the flank of any major continental power, her cooperation or control

was deemed essential to their security. Thus In northeast Asia,

Korea has been the nexus in the power relationships between north

and south, between east and west." Based on her pivotal geographic

location and her ascendancy as an economic and military power in that

region, Korea will continue to be the nexus of northeast Asia power

relationships having global implications.

Location. The Korean peninsula is approximately 550 miles in total

north-south length while its east-west width varies from 125 to 200

miles (see map in Figure 2). It is separated from Manchuria and the

Soviet Union to the north by the Yalu and Tumen Rivers and the Baegdu

N.
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mountain range. The Yalu River flows southwest and empties into the

Yellow Sea, and the Tumen River first flows northeast and then southeast,

emptying into the East Sea (Sea of Japan). The shortest distance bet-

ween Korea and Japan is 125 miles, and it is about 115 miles to the

Shantung Peninsula in China to the west.
6

In overall size (about 85,200 square miles), Korea is approximately

equivalent to Great Britain or the state of New York. It is currently

divided into two parts - Communist North Korea (Democratic People's

Republic of Korea) composing about 55 percent of the area, and free

South Korea (the Republic of Korea) comprising the other 45 percent,

about the same area as Iceland or Portugal.
7

Land Forms. Korea is geomorphologically characterized by abundant

hills and mountains, which occupy nearly 70 percent of its territory.

The low hills in the south and west give way gradually to increasingly

higher mountains to the east and the north. Generally, the western

and southern slopes of the Korean Peninsula are very gentle with various

types of plains, low hills, and basins developed along the rivers,

while the eastern slope is very steep with no significant rivers or

plains, because high mountains are very close to the coast.

Korean mountains form ranges in two major directions. The

T'aebaek and Nangnim mountain ranges (approximately 5,000 to 7,000 ft.)

are of a north-to-south direction and constitute the drainage divide

between the western and eastern slopes. The T'aebaek mountains that

run very closely parallel to the east coast are a southward extension

of the Nangnim.mountains. They have various spectacular land forms

carved out of granitic rocks - a series of rocky pinnacles piercing the

sky; deep and narrow canyons bordered by nearly vertical granite walls;

12



various well-developed joint systems shown in the valleys in terms of

blocks of rock; and numerous waterfalls and rapids along the streams.

The two mountain ranges, however, have been a great barrier to com-

munications between the eastern and the western sides of the peninsula.

In northern and northeastern Korea, the Kangnam, the Chogyu, the

Myohyang, the Myorak. and the Hamgyong mountains are smaller tributary

ranges and spurs, originating in the Nangnim - T'aebaek Mountains, and

run generally parallel to each other in the northeast-southwest direction.

The Sobaek mountains (about 6,000 feet - highest elevation) of southern

Korea also have their roots In the backbone mountains and run in a

generally northeast-southwest direction. These mountains have histori-

cally obstructed free intercourse between the central and the southern

regions and also between the eastern and western districts in southern

Korea.

The soil. of the lowlands as well as the mountain areas are usually

broknish with some variations according to bedrock. Most soils are

derived from granite and gneiss, with limestone and volcanic rocks in

iimited areas. Light brown and sandy acid soils are common in the soils

derived from granite, and clayey brown to red soils are common in the

granitic gneiss areas. In the northern mountain areas podzoic soils,

ash-gray forest soils, are found. Most cultivated soils, such as the

paddy soils, are artificial soils developed through plowing, irrigation,

and fertilizing over long periods. Settling of silt from irrigation

water and occasional flooding of rivers have changed the soil composi-

tion from its original character in many areas to a uniform silty loam

unrelated to the natural soils of the vicinity.8  During the monsoon

season, msot of these soils turn into muddy quagmires impeding cross-

13
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country mobility and trafficability on the many unimproved and unsur-

faced roads.

Korea has a much-indented coastline - about 10,400 miles in total

length. The east coast is rocky and rugged, with a tidal fall of

only 2 feet. There are few good harbors other than Wonsan and Cheongjin

in the north. The west coast is low and much indented, characterized

by broad mud flats, and has a tidal fall of from 20 to 33 feet. The

major harbor is Inchon, with the second highest tidal mvement (water

level difference of 33 feet) in the world. Other good harbors include

Kunsan, Mogpo, and to the south, Pusan, the largest and most important

port in south Korea. Korea also has a total of some 3,300 offshore

islands, large and small. Of these, only 200 are of habitable size.

Rivers. The rivers are mostly shallow, short, and swift, because

of the prevalence of mountains and the relative narrowness of the penin-

sula. The Yalu River (Amnok) and the Tumen River are the longest in

the north, forming the borders with China and the Soviet Union, and

drain into the Yellow Sea and East Sea respectively. Other rivers of

significance in the north are the Ch'ongch'on River, the Taedong River,

the Nam River, the Yesong River, and the Imjin River, all flowing

into the Yellow Sea. Major rivers in south Korea are the Han River, the

Naktong River, the Kum River, and the Imjin River. All flow into the

Yellow Sea, except the Naktong which flows into the South Sea. There

are also many rushing mountain streams which must be considered during

the rainy season. They do become obstacles to fluid movements of

tactical formations.9  To be elaborated on later.

Climate. Although within approximately the same latitude as

San Francisco, Wichita, and Philadelphia, Korea's climate is more extreme,

14



especially during the bitterly cold winter months. The mean temperature

during winter is generally below freezing.

Summers in gorea are hot (averaging between 830 and 880 F) and

rainy. The summer begins in June and lasts for four months. The summer

monsoons bring abundant moisture and produces heavy rainfalls. About

70 percent of the annual rainfall comes during June through September.

During the summer rainy season, rivers and streams throughout Korea are

filled with run-off water from the upper streams which often cause

floods. There is very little difference between north and south in

summer temperature. Temperature differences are greater between the

coast and inland than between north and south.

The winter in Korea is long, lasting about six months in the northern

interior and about four months in central and southern Korea. It is

during the winter that the climate contrast between northern and southern

Korea is most apparent. The temperature differential varies between

minus 40°F in the north and a few degrees below freezing in the south

Most rivers in north Korea are frozen over for several months during

winter. The winter monsoon which originates in the interior of the Asian

continent is dry and low in temperature. The winter monsoon produces

less than 10 percent of the total annual precipitation, mostly as winter

snowfalls. 
10

Transportation. Transportation and lines of communication in Korea,

especially south Korea, have improved significantly since the Korean War,

when "the roads were scarcely more than narrow trails winding through

the mountains or following the dried-up river beds."

Based on the latest available information, north Korea has a total

of 2,850 miles of railroads; 12,200 miles of roads; 98.5 percent of which

15
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are gravel, crushed stone or earth surface, and only 1.5 percent

concrete or bituminous; 1,350 miles of navigable inland waterways

(small craft only); and they have six major and 26 minor ports.
12

In south Korea remarkable progress has been made in all areas of

transportation during the last three decades. South Korea currently

possesses a total of 47,900 miles of highways and roads, 45 percent

of which are surfaced; 10 major and 18 minor ports; 35 major commercial

aircraft airfields; 113 usuable airfields - 55 of which have permanent

surface runways; 13 and 3,400 miles of railroads. Commercial air

transportation has also improved significantly. The Korean national

flag carrier, Korean Air Lines (KAL), now serves 18 air traffic centers

of the world: has a fleet of 28 aircraft, including six Boeing 747

jumbo jets, four DC-10's and six A-300B European-made airbuses.
14

Population. Koreans are descendants of several Mongoloid tribal

groups which migrated from the north (present Manchuria) in prehistoric

times. They, however, were early fused into a separate, homogeneous

race, independent of their neighbors, with traits distinctive from both

the Chinese and Japanese. They all speak, understand, and write the

same language. As of January 1981, north Korea had a population of

19,627,000, with an average annual growth rate of 3.2 percent, and south

Korea had a population of 40,098,000, with a growth rate of 1.6 percent.15

Although economic growth and industrialization have accelerated

urbanization in Korea, the rural population still remains a large

proportion (slightly less than 50 percent) of the total population.

Rural villages are generally located along the southern foothills.

"Traditionally, geomancy or divining used to have a hand in the selection

16

4- ~ -



of the site for a village or an individual house. It was believed

that an ideal site for a house or village must have a hill behind it

and a stream in front. But of course modern science will also recommend

the southern foot of a hill as a likely place to build a home or village

in a country where stinging winds are from the north or northwest.
"16

As commanders and military planners it is important that we heed

Frederick's advise (referenced above). We must become cognizant of and

seriously consider the many factors discussed above for any planned

tactical operations focused on the Korean peninsula. History constantly

reminds us of their importance and the consequences of failing to

consider them.

Korean War Revisited

Before we discuss some of the achievements and challenges of the

military engineer during the Korean War, it will be helpful if we review

the sequence of military operations of that conflict. A sequential flow

of the most important military operations is graphically displayed in

Figure 3.17 In sequence, the main phases of the war were:
18'19

Outbreak of the War (25 June to 13 July 1950). North Korean (NK)

troops crossed the 38th parallel in the early morning of 25 June 1950.

The attack was unexpected and caught the South Koreans by surprise.

The invaders were able to move swiftly and with little opposition, and

by 13 July had overrun half of South Korea. Task Force Smith (21st

Infantry Regiment, 24th Division) made the initial contact with the

enemy on 5 July near Osan, 30 miles south of Seoul. It essentially

fought delaying actions as the North Koreans pushed south.

17
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Pusan Perimeter (14 July to 14 September 1950). The United

Nations (UN) forces made a stand at the Han River, the Kum River, at

the town of Taejon and other points. Despite determined resistance,

however, the stronger NK forces pushed forward and these points had to

be relinquished one by one. On I August 1950, the UN forces called

for a planned withdrawal of all their ground forces beyond the Naktong

River. This established the positions identified as the Pusan Perimeter

which marked the fixing of a continuous line of troops for the first

time in the war. During the next six weeks the UN forces alternated

between defense and counter attack - principally a holding action

against almost daily onslaughts by the enemy while reinforcing men,

materiel, and resources were being brought into the peninsular foothold.

South Korea Cleared (15-30 September 1950). While the Eighth

U.S. Army-Korea was fighting the battle of the Pusan Perimeter, General

MacArthur was planning the amphibious landing at Inchon to cut the NK

line of communications deep behind their front lines. With the Inchon

landing 15 September 1950, and the explosive breakout from the perimeter

by the Eighth Army, UN forces cleared South Korea of the enemy by the

end of September.

Drive to the North (1 October to 25 November 1950). On 6 October

1950, UN forces were given authority to pursue the enemy across the

38th parallel and to destroy them. The UN forces pursued the demoral-

ized North Korean Army, and by 19 October, I Corps had entered

Pyongyang. By the end of October the North Korean Army had dissolved;

135,000 prisoners had been taken. At the end of October and early
t'. Chinese

November, however,Aentered the battle and began to strike overextended

UN units. The Chinese did not pursue their initial successes until

18

I m III m • m'. ~ . . . . - .



25 November 1950, causing an abrupt change to the complexion of the war.

United Nations Retreat (25 November 1950 to 24 January 1951).

On 25 November 1950, an estimated 180,000 Chinese Communists struck the

UN forces. Most units held briefly but the Republic of Korea (ROK) divi-

sions on the right were crushed and the Chinese swept over them in a

threatening encircling movement. A few days later U.S. forces were

threatened with encirclement. The Eighth Amy fought withdrawal actions

back to roughly the 38th parallel. The X Corps fought its way to

Wonsan and Hungnam and evacuated by sea. The UN forces had scarcely

established themselves along the 38th parallel before the Communists

began a second invasion on South Korea on 1 January 1951. During the

New Year's offensive, the Chinese captured Seoul on 4 January and Wonju

by mid-month. The enemy offensive began to run out of steam, and by the

end of January, UN forces were ready to assume the offensive once again.

United Nations Offensive (25 January to 21 April 1951). On 25

January, General Ridgway began a "limited advance along a solid front

developed from a reconnaisance in force into full scale attack." UN

forces took Inchon on 10 February and recaptured Wonju. They were

probing northward when the enemy reacted and bent the line back. By

19 February, UN forces were again advancing as enemy pressure relaxed.

UN forces retook Seoul by 15 March and continued their advance north

of the 38th parallel virtually unopposed.

Chinese Spring Offensive (22 April to 19 May 1951). In the early

hours of 22 April, the Chinese began their Spring Offensive and on

26 April made strong attacks against Seoul. UN forces again found

themselves withdrawing south of the 38th parallel. They brought full

force of artillery and air on the enemy and were able to stabilize the
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front. By 19 May the enemy was once again at a standstill, and the UN

prepared to go on the offensive.

United Nations Counter Offensive (20 May to 23 June 1951). UN

forces encountered light resistance and by mid-June, the Eighth Army

had regained the terrain it had lost during the Chinese offensive of

April and May. As the first year of conflict drew to a close, the

fighting diminished, and the Korean War appeared to have become a

stalemate and a gradual shift from military action to political negotia-

tion took place.

Lull and Flare-UP (24 June to 11 November 1951). President Truman

authorized General Ridgway to negotiate with the enemy military command.

Meetings began on 10 July with the understanding that hostilities were

to continue until the armistice was signed. Although neit'cor side

wished all out Warfare while the peacetalks progressed, and the

fighting decreased in intensity, the Battle of Bloody Ridge and the

Battle of Heartbreak Ridge were fought during this period.

Stalemate (12 November 1951 to 27 July 1953). On 12 November UN

forces were ordered to cease offensive operations. Military actions

afterwards developed into raids, combat patrols, limited local attacks,

and artillery interdiction. Sharp skirmishes continued and the enemy

stepped up action to erase bulges in the front as negotations reached

their decisive phase. Negotiations were comg.eted on 19 July, and the

Armistice to end hostilities of warfare that had ravaged the peninsula

for 37 months was signed on 27 July 1953. The war was over but the

true objectives for the war remain unsatisfied. Let's hope that

history is kind and does not repeat itself!
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Engineers in Korea - A Historical Perspective

The information presented below is a collage of actual operations

and acounts as reported by engineers who participated in the Korean

War. They are selective in nature and therefore not intended to be

all inclusive. The intent here is to provide a panoply of actual

engineer missions, performed under a variety of combat situations,

which we as engineers may be called upon to do again in the future.

Perhaps we may relear-n some field expedients that served our predeces-

sors well and may spell the difference in some future battlefield.

View From the Top. Colonel Pachal N. Strong, the Eighth Army

Engineer from the beginning of the Korean War, provides us with some

vivid accounts of engineers in action:

During the perimeter (Pusan) fighting, in August and
September, our engineer troops consisted, with minor
exceptions, of merely the division engineers and
a half-strength combat battalion. So desperate was
the need of the Army Commander for reserves that the
division engineers were used repeatedly as infantry
battalions, sometimes constituting task forces with
artillery and tanks attached; sometimes, indeed,
constituting the final reserve for the Army. Their
engineer equipment was stored in the rear, and like
the roving center of a football team, they dashed
here and there, plugging up holes as they occurred.
At no time or place in our history have the engineers
of an Army more richly earned the title: Combat
Engineers.

Our half-strength battalion was in combat reserve,
but we were not destitute. We had a treadway bridge
company, a dump-truck company, and a water supply
company, organized into a composite battalion, and
to this day our troops are using roads and bridges
built by that unorthodox combination.

The breakout from the perimeter . . . demanded quick
pursuit, yet many of the major highway and railway
bridges had been destroyed, either by our troops or
by the Air Force . . . It was apparent that if we
were to keep the railroad pushed up within railhead
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distance of our rapidly advancing troops, we must
throw the book away . . . We had inadequate engineer
troops and our engineer material, pitifully inadequate .
We spliced pile on pile. We move trusses from one
bridge to another. We built towering piers of sand-
bags and crossties. We and the Koreans were stretched
out over 200 miles of railroads, but . . . seventeen
days after we started work on the first bridge, the
rail was through to Seoul. A week later it was
across the wide And deep Han River, on sandbag piers
and into Seoul.

The Reds had begun a low level "shoofly" bridge
across the Han by building sandbag piers in water
as deep as 20 feet, but had abandoned the effort,
doubtless because of the excessive erosion of the
piers by the swift tidal currents. Little piling
was available at the moment; the engineers took
a deep breath and decided to build a low level
bridge on the remains of the sandbag piers.
These piers constituted an effective dam across
the river, and the intervals between them were
in effect sluice gates. The piers were built
up to grade and reinforced with heavy wire
netting to keep the bags in place, and 150
feet of the long water gap was bridged with
pile bents to provide a spillway for the
river . . .Day after day, as the bridge progressed,
we watched the swirling water chew at the piers,
wondered what was going on at the base, and put
the chaplain on a twenty-four hour shift. Within
seven days the rail was across and the trains
moved north of the Han, relieving21he congestion
which had interfered with supply.

To improve the mobility of the tactical units the engineers

worked hard and used their ingenuity to overcome some major obstacles.

Colonel Strong relates some of those initiatives:

Twice that spring (1951) the enemy threw every-
thing he had at us, but each time he was repulsed
with heavy casualties. The engineers contributed
in two ways to this. First, we embarked on an
extensive system of defensive works. Secondly, by
pushing our road and bridge work, we established
a system of lateral communications through the
mountains, which enabled our reserves to be
switched rapidly for counter action. Thus, when
the Reds cracked our East Central front in May
and poured through to disorganize our rear, they
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were astounded to find themselves facing the
Third Division, a division which they had
known to be 100 miles away only the day
before. The enemy was thrown back in a
battle that cost them two divisions and
broke the backbone of their offensive.

In the steep mountains of Central Korea,
where the roads could not be built in time
to reach the high ridges where our soldiers
fought, we built cableways to supply them.
We blasted our access roads for the artillery,
knowing that such roads would only be used a
short time. And always we remembered the
coming floods and worked incessantly to make
the main supply nutes invulnerable to the
raging torrents.

As in other wars, the engineers in the Korean War were called upon

to destroy those very same structures that they had so painfully and

proudly constructed a short time earlier. And then there is the

ultimate sacrifice all soldiers are prepared to make - their lives to

save their friends. Again, Colonel Strong relates a poignant account

of each:

By the middle of November (1950) we were at the broad
river across from Pyongyang, and then began one of
the most heartbreaking construction operations in
Korea.

For three weeks' in punishing weather that reached
20 degrees below zero, the engineers had worked
day and night to finish the 3,000 feet of pile
trestle railroad bridge to enter Pyongyang, and
on the day that the last steel beam was put in
place, they were ordered to place demolition
charges. The Chinese had struck.

The Second Division bore the brunt of the
unexpected attack. But no unit of the Division
was more badly hurt or gave a better account of
itself than the Second Engineer Battalion. In an
effort to hold the road open to permit the divi-
sional artillery to get out, the Second Engineers
were committed as a rear guard. They were hit
on all sides. When they finally extricated them-
selves, half their officers and men were casualties,
and all their equipment was gone.
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Orders were to destroy every bridge and every
culvert on railway and highway. The execution,
by the Corps Engineers, was done so successfully
that the Chinese Reds never made contact with
our forces until we made a stanh3at the Inchon
River, 25 miles north of Seoul.

Colonel Strong concludes his narrative by summarizing some old

lessons that were relearned. As we pursue our contingency planning,

it's imperative that we inculcate these lessons to all who may someday

find themselves facing the same challenges as our engineers did in

Korea:

There have been engineer lessons learned in
Korea, yes, but almost without exception they
are old, time-honored lessons that must be
learned over and over again by each generation
of engineers. The old trinity of planning,
organization, and supply is still the three-
in-one godhead of all successful engineer
operations. But along with that there are
certain things which should be emphasized,
because they are so easily forgotten in
peacetime assignments.

First, pick the best man available for your
supply division. Supply is 75 percent of
any major job. Get a man who will not
accept "no" from anyone and back him up.

Second, from the very beginning, plan to
exploit to the full, native labor, native
contractors, and native materials. It
takes time to organize indigenous resources
but in foreign lands you cannot do without
them. Integrate them into your units
to take full advantage of the construction
potential of native units, using native
methods.

Third, do not over-demolish facilities in
terrain which your forces may occupy again.
The importance of this cannot be overemphasized
for it caused us so much unnecessary work in
Korea. If you want to deny the use of a rail-
road to an enemy who holds it temporarily, you
do not have to destroy every bridge along the
line. Blow a few critical structures, and
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you put hundreds of miles of railroad out of
operation. This precept is so sound that one
wonders why we did not carry it out in Kora ea.ommanders
There are two answers: first, the groundqvior-
sensitive to the dangers of pursuing Reds,
ordered the local engineers to blow up every-
thing in sight . . .But even when you have
indoctrinated your field commanders on demo-
lition, there is still the problem of the
Air Force . . . The difficulty is not one of
Air Force policy but rather of indoctrina-
tion of the young pilots with the seriousness
of over dLnolition. The sight ot an undamaged
railroad bridge a few thousand feet below
him is just too much for a young pilot to bear,
especially if he is returning from an abortive
mission with a load of bombs. (Authors note:
What this lesson points out is the need to
establish command policy on what is to be
destroyed, by whom, at whose orders and when.
Although the lesson seems so obvious, we tend
to violate it in every conflict.)

A fourth thing we learned was what to do with
floating bridges in floods. We learned the
hard way. At first, we tried to hold the bridges.
The debris would sweep down from above, cables
would snap, and a chain reaction would begin.
The upstream bridge would go first and crash
into one a few miles below. The resulting
wreckage would speed downstream to the next
bridge and so on. There is only one thing to
do to a floating bridge in a flood. Get it
out of the water, or swing it to one side and
lash it with everything available. (Authors note:
Although our bridging capability has improved
[MAB and Ribbon Bridge] since the Korean War,
this lesson may still apply under certain
circumstances and thus should not be discounted.)

Another thing all echelons had to relearn was
that nothing is gained and much is lost by
working troops and officers to exhaustion. All
rush construction jobs should be done using two
or three shifts . . . this applies to everyone
engaged in the work . . . An eager commander who
drives himself to overfatigue can not plan
correctly, think correctly, or act correctly.

Arother thing we learned was that heavy engineer
equipment, In spite of the difficulties of
transporting it over the country, was worth every
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bit of effort put into it . . . when the real
engineer work began as we moved northward, when
new roads had to be pioneered through the
mountains, there was no acceptable substitute
for the D-8 dozers and the heavier shovels.
They certainly constituted mobile roadblocks
as they lumbered from one job to another, but
they were worth all of the transportation
trouble they caused us.

And one final thing we learned was that in
tight places every engineer soldier with a
rifle was first a soldier and second an engineer.
The moral is that combat engineers and their
officers must never neglect their basic co~at
training. To do so is to invite disaster.

A Closer View

"Operation Bug-Out" was the irreverent name given by the G.I.'s

to the retrograde movement which commenced with the withdrawal shortly

after Thanksgiving Day, 1950, when the Chinese attacked, and ended

six weeks later some 300 road miles to the south. Colonel Emerson

C. Itschner, the Corps Engineer cf I Corps operating in the western

sector, proviaes tie following account:

The change from the autumn offensive period to
the withdrawal was abrupt. Engineer units
found their primary mission changed overnight
from one of aiding the United Nations troops
to an equally important but less relished task
of placing all possible obstacles in the way
of the enemy . . . Engineer work fell generally
into three categories:

1. Keeping at least one good route of withdrawal
open for each Corps.

It was imperative that every one of the seven
major rivers traversed by the route of withdrawal
have at least two bridges in the Corps sector
capable of supporting the heaviest loads . . .
Most of the rivers had only one bridge, either
a floating bridge of the modified treadway or
the M-4 type, or a combination causeway-timber
trestle bridge.
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Many of the smaller streams were crossed on
bypasses constructed around bridges. Most
of these were mere fords, while others had
been improved with low-level bridges. As
soon as It became apparent that a withdrawal
might be necessary, bypasses were constructed
around intact bridges as well, having in mind
the possibility that enemy or guerilla action
might destroy them.

It is difficult to describe the extreme
concern that the tactical commanders and
their engineers had for the safety and
adequacy of the road and river crossings
behind them. The possibility existed
continuously for six weeks that large numbers
of vehicles would be isolated on the enemy
side of a river and thus be captured. A
heavy snowfall might so have delayed the
thousands of vehicles streaming down the
road . . . River ice, particularly where
it was subjected to extreme tidal action,
might destroy sections of pile or trestle
bridges and wash away pontoon bridges . . .
A heavy rainfall and thaw would have washed
out and inundated many of the bypasses.

2. Executing demolitions to delay the enemy.

Even though greater importance was attached
to the function of providing roads and
bridges so that the Corps could withdraw
intact, the principal effort of engineer
units was devoted to the execution of
demolitions, both to delay and impede the
enemy and to prevent equipment and supplies
from falling into their hands.

The principal problems involved in the
demolition activity were to determine what 4

to demolish, to what extent to destroy it, I
when to execute the demolition, and who
should give the word to accomplish it .
The ogre haunting every engineer commander
assigned this type of work was his knowledge
of two examples of the past: The German
officer responsible for the destruction of
the Rimagen bridge across the Rhine was
executed because he did not act soon enough,
where the South Korean engineer responsible
for demolishing the large permanent bridge
across the Han River at Seoul, in the first
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days of the war, died because he demolished the
bridge too soon, before all units had crossed.
Obviously, a nice sense of timing was required
of the engineer engaged in demolition work, with
severe penalty for poor judgment.

The heaviest concentration of demolition targets
was, of course, in Pyongyang. Elsewhere, including
Seoul, bridges composed the great majority of the
targets. Almost every important bridge throughout
the entire length of the withdrawal was destroyed.

3. Destroying all military equipment and supplies
which might fall into the hands of the enemy.

In addition to demolition by engineers, other
services demolished supplies that could not be
evacuated. An ammunition dump was accidentally
destroyed by fire a day early when a vehicle
caught fire . . . The last deliberate demolition
was the destruction of a large number of bombs
at the airfield. They were set off by using an
abundant supply of napalm.

Charges were calculated and placed in accordance
with the manual. The effectiveness of the
demolitions attested to the adequacy of standard
demolition practices and doctrine. In order to
conserve explosives, structures were burned
when this method was considered likely to produce
satisfactory results. Napalm was especially
useful in burning timber bridges, supplies, and
ammunition.

Were any changes to be made in demolition policy
as a result of this experience, it would be in the
direction of executing less extensive demolitions,
so that when our forces return, as they did and always
will, them would then be much less reconstruction
required.

(Authors' note: The reader may find it useful to review
the written instructions which were issued to units
executing demolition missions referenced above. See
Appendix 3.)

Bridging Challenges

During the initial retreat by the UN forces to the Pusan Perimeter

and the subsequent retrograde withdrawal from North Korea, UN forces
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destroyed practically every highway and railroad bridge in their path.

For the engineers, who were instrumental in the destruction of many

of these bridges, the UN counteroffensives presented many opportunities

to use their ingenuity to repair and replace these bridges. A few

examples will provide sufficient information and point out the valuable

lessons that we should not have to relearn again.

With the buildup of the UN forces in the Pusan defense perimeter,

and the landing at Inchon, the 3rd Engineer Combat Battalion, organic

engineers of the 24th Division were directed to prepare to cross the

24th Division over the Naktong River in the vicinity of Waegwan. Plans

were initiated to reconnoiter the crossing area, gather the necessary

assault boats, and to coordinate with the infantry on the tactical

employment of troops and equipment in the cmssing.26 "At one of the

crossing sites there was very little opposition. At the other,

resistance was stubborn and the Engineers, as well as the Infantry

assault units, suffered many casualties. Boat operators demonstrated

the same courage, resolution, and attention to duty that has built up

a high tradition in the Corps of Engineers during our country's wars. '27

On 20 September, the floating bridge site was selected and

cleared of enemy on the Naktong River. The river banks were 25 feet

above the water surface and required considerable bulldozing in order

to provide a place for offloading of the bridge components. "Through

anxiety to get the bridge under construction, a serious error was made

in not providing enough space to permit the trucks to back freely; also,

the slope was left so steep that trucks could back to unload only with

the greatest of difficulty. This factor alone later resulted in several

29



hours of lost time."28  The floating bridge was completed and opened

early in the morning of 22 September 1950, and the 24th Division poured

across the Naktong River. Other crossings were made shortly thereafter

north of Waegwan by the Ist Cavalry Division.

In early October 1950, the engineers were ordered to constru,-t

a bridge for heavy vehicles across the Kum River north of Taejon.

The enemy unable to replace the blown bridge at the same site, had

built a sandbag ford across the river. With this ford as a base, the

engineers constructed a causeway-culvert combination with a 100 feet

of floating treadway in the center to accommodate the flow of the

river.29  This was later often erroneously called the "underwater

bridge. ,,30

An engineer captain provides some vivid commentary on the perils

of bridging the treacherous Han River during the counteroffensive of

February 1951:

Leading elements of the IX Corps were enabled to
cross the Han and be supplied by the use of fords,
a low-level bridge constructed of sandbag piers
and native timber in the vicinity of Yoju, and
the river ice which was 8 to 12 inches thick . . .
An M-2 Treadway bridge was constructed near the
existing sandbag-pier bridge . . . Both the
sandbag-pier and the M-2 bridges had been located
to fit the existing road net and the natural
crossing site of the Han River on the Yoju-Wonju road.

Just before noon on February 21 the first rain of 1951
began to fall. In addition, several inches of snow
over all the river watershed melted and the ground
began to thaw as the rain fell. The engineers were
ordered to . . . place a far shore trestle in the
M-2 bridge to accommodate an unexpected rise cf
2 feet in the river. Concurrently, demolition crews
began blasting the ice to clear a lane for the
ferries across the river. By 8 p.m. the ferries were
completed and in position. At midnight it was still
raining and the river had risen by .6 feet to a level
of 5.4 feet.
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With the rise of the river, the thick ice began
to break up. At 2:30 a.m. on February 22, when
rain stopped, some 2 inches of rain had fallen
during the 16 hours. The river rising steadily
at the rate of .15 feet per hour. reached a
crest of 8.9 feet during the afternoon. The
normal stream velocity of 5 to 7 feet had
increased greatly as the large ice jam began
to form behind the sandbag bridge. And the
floating ice was pounding the floating bridge.

By 3 p.m. the approach to the sandbag bridge
had been washed out as well as the near
shore approach to the M-2 bridge. The hinge
span was resting on the bottom of the stream.
Two bulldozers were put to work to build up
the causeway approach so that trestle spans
of treadway could be installed and attached
to the bridge. Almost immediately, floating
ice carried away both their near and far
shore end trestles, so the plan of installing
trestle spans was abandoned. Work continued
on the causeway . . . At 10:45 p.m. the near
shore end of the bridge shifted downstream
about 50 feet because of the ice jam pressure
and the failure of the deadman on one of the
t%.o anchor cables. With this shift, extension
of the causeway was abandoned and a Brockway
bridge truck winch was used to help hold the
bridge and keep it from further shifting. At
11 p.m. prepared float sections were assembled
with the intention of connecting them to the
existing bridge.

At 3 a.m. work was stopped on the bridge because
of the excessive stream velocity. It was then
decided to construct an entirely new bridge on a
new center line,1 The new bridge was completed
two days later.

The last bridge story is related to us byan engineer first

Lieutenant, and it deals with the bridging of the Soyang River in

North Korea. Only a few of the more interesting details are recounted

below:

The Soyang River cuts a wide channel with steep
banks across the X Corps main supply route in
the vicinity north of the 38th parallel. The
steep mountains on each side of the river made
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this natural obstacle even more formidable
because it was not possible to cut a new road
to a narrower part of the river where bridging
would have been relatively easy. During the
season of low water, the river bottom'could
be used as a road with a floating bridge across
the main channel. But to keep a floating bridge
in place during the rainy season was out of the
question.

The decision was made to put across a 660 foot
(later increased to 770 feet) "triple-single"
Bailey bridge on centers of 110 feet.

The approach roads to the bridge site had to
be built across rice paddies on the south and
a combination of paddies and river bottom on
the north. The soil was an extremely fine and
unstable sand-silt loam with numerous under-
ground springs. Attempts at excavation produced
a material that resembled chocolate pudding.
However, by using a clam shell to remove the
muck and hauling in river rock of from 6 to 12
inches in diameter for the subgrade, a reasonably
stable road was constructed.

To stop the seepage of the underground springs
which continued to dissolve the face of the
south abutment, a drag line was used to cut
a diversion ditch between the high ground south
of the road and the road itself. This intercepted
and channeled the ground water away from the road
and into the river.

One day of hard continuous rain followed by a
day of light rain raised the river 3 feet and,
because of the flat land immediately adjacent
to the main channel, increased its width about*
45 feet at the floating bridge sites. (Authors'
note: Two floating bridges had been constructed
by engineers in the vicinity of the Bailey Bridge
site a few weeks earlier.) In spite of the
tension on the bridges and an abutment under 18
inches of water, the engineers managed to keep
at least one of the treadway bridges open for
traffic at all times. This was made possible
by the judicious use of a bulldozer to change
the channel of a tributary to the Soyang and
by using large quantities of hemp and wire
rope. The current at the bridge sites was running
as high as 8.5 feet per second.
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From earlier experience it was known that setting
piling in the river was extremely difficult. The
river bottom was composed of river rock that ran
from 2 feet in diameter down to marble size and
same with a high silt content . . . three methods
of setting the piles were used. In the stretches
of sand and silt, piles could be driven until they
sank . . . A second method involved fabricating
large shape charges of explosives packed around
paper cones and set off to cut a vertical hole
in the gravel to help the pile penetrate. Some-
times a small amount of excavating was done before
the explosives were set to aliw deeper penetration.
The third method was jetting.

In his closing remarks, Colonel Itschner encourages us to conduct

bridge training in such a way that it corresponds to combat firing

and maneuvers. He states that, "Bridge construction training must

include work under inclement weather conditions, at night, and in

difficult types of terrain. The poor work sites and presence of many

sand bars in the rivers of Korea during the dry season made the construc-

tion of float bridges and the operation of ferries difficult and time

consuming. '33  And as we saw from the examples above, the rainy season

and winter do not improve the situation much.

Writing about engineers, an Infantry Lieutenant Colonel had the

following to say about .accomplishments of engineers during the Korean

War. He covered the gamut of engineer missions which were done well -

some of which have already been covered above. We have extracted

a few unique accomplishments which we found to be interesting:

Shackled to the highways! Too many tanks and
trucks, too much artillery! You can not fight
a war with heavy equipment in Korea. Such were
the accusations of many critics during the grim
days of last December (1950) when hordes of
Chinese swarmed over the hills to hack at American
motorized columns. Some even proposed that our
Army revert to the standards of the enemy, and do
away with their big guns and high powered equipment . .
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After all, mountainous Korea, with its primitive
roadnet, was scarcely the ideal maneuvering ground
for American armor . .

However, those who would have revised tactics and
organization so drastically to combat the methods
of the enemy overlooked two very important factors:
First, they had forgotten that the axiom of the
American Army is firepower . . . Second, they had
not taken into account the Army Engineers. If
Korea did not have the roads needed for fighting
our kind of war, then the engineers could build
them, as they had done no more than eight years
earlier in Burma, in Okinawa, and in the jungles
of New Guinea . .

First step in any combat engineering operation
is an on-the-spot reconnaissance of the section of
the road in question - often still in enemy hands.
Employing jeeps, Army liaison type aircraft, and
helicopters, engineer reconnaissance teams have
gone out night and day, right along with, and
sometimes in advance of, the attacking infantry,
to locate damaged bridges, check road conditions,
and spot critical highway locations in the zone
of operations. Army aircraft, assigned to engineer
units in combat for the first time during the
Korean War, give the engineers a quicker, deeper
and wider view of the battlefront roadnet .

Many outstanding engineer feats have been
accomplished. The 185th Engineer Conbat Battalion
built the longest Bailey bridge in Korea (Sonyang
Bridge), in fourteen days, just over half the
estimated time; Company C of the 73rd Engineer
Combat Battalion transformed a twisted mass of
wreckage into a permanent concrete and steel
bridge in thirty days. The 116th Engineers, a
National Guard Battalion from Idaho, and the
1343rd Battalion, a National Guard unit from
Alabama, have taken important parts in the
construction program as has the 512th Engineer
Dump Truck Company . . .

Major Vernon L. Watkins, Engineer Officer of
the 8224th Engineer Group, (who served for six
years with the Denver District of the United
States Forrestry Service) has met the threat
(of dangerous landslides occurring when the
roadbed itself gives way) by using a type of
cribbing successfully employed on Colorado
mountain roads. Whereas most retaining walls
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are built of cribbing composed of vertical and
horizontal log lacing the Forestry specification
calls for additional lateral binders, which
laterally anchor the retaining wall to the center
of the roadway. In effect, the weight of passing
vehicles serves to reinforce their own support . . .

Captain Robert Milosovic of the 630th Light
Equipment company is credited with devising a
unique form for the construction of concrete
culvert sections, which are used in vast
quantities here. The form, made of heavy
rubber conveyor belting, is easily removed
from the finished culvert section and its use
speeds the production of concrete culverts
immensely . . . and in the use of damaged oil
drums the engineers have shown themselves master
improvisers. Oil drums have been used for road
culverts, for a novel type bridge, as scour 34
protection for bridge piling and other purposes . . .

Landmine and Countermine Warfare

Landmine and countermine warfare played an increasingly important

role in the Korean War as the conflict progressed. Mines, however,

were not used as extensively as they had been during World War I,

either in North Africa or Europe. The rugged terrain of Korea which

channeled movement along roads and through passes tended to concentrate

mine activities to relatively confined areas. This by no means decreased

the effectiveness of mines but made their proper use more profitable.

Combined with natural barriers, supplemental mine barriers assisted

military operations. The following examples provide a sample of uses

of mines by both sides:

Enemy road blocks and infiltrations compounded
the problem of withdrawal. For example, a North
Korean raodblock southeast of Taejon made effective
use of mines to block the escape route of the town.
Heavy casualties were inflicted on American forces
attempting to pass through the area on 20-21 July
1950 and most of the troops who got through wer15
successful only because they took to the hills.
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As the withdrawals continued, mines were
emplaced to slow the advance of the enemy.
For instance, in the area to the southeast
of Seoul, the Engineers in support of the
24th Division installed all the mines they
had, and when no more were available, they
improvised numerous substitutes - grenades
for AP mines and spikes with taped blocks
of TNT. One company laid 1,020 antipersonnel
mines and 185 antitank mines. This job was
more difficult than a normal fortification
job because almost the entire regimental
area was inaccessible by road and all supplie§6
had to be carried over steep mountain trails.

The spring weather with its alternate freezing
and thawing caused variations in mine sensitivity
which were difficult to counter. In the morning
a mined earth road might be frozen and tanks
would pass over it unhindered. Later in the day
during a warm period the road would thaw jd a
jeep might detonate the underlying mines.

The ever increasing profusion of mines required
an immense amount of work in detection and
removal. The box mines, especially, were hard
to locate with detectors because they were
made of wood, and since the ground was so
littered with shrapnel, the detector buzzed
constantly. Probing was almost impossible
because the country was mostly-rock. The way
to find mines was to walk along the road and
see where they had been put. The enemy was
developing ingenuity in placing mines and
also in burying them, so that sometimes they
were practically impossible to detect. Quite
often, the road bed itself - 12 to 16 feet
wide - would be anywhere from 1 to 3 feet above
the surrounding ground level. To avoid giving
any evidence that a mine had been placed, the
enemy would dig it in from the side of the road
and then fill the hole back up. Anyone searching
the top of the road would never find the mine and
anyone walking along the side of the road would
most likely not find it either because the site
would be covered with vegetation. The enemy
used another stratagem that was effective. He
would bury a mine anywhere from 2 to 6 feet
underground. Several mines would be buried and
a long log placed upright on the mines with the
top of the log just beneath the surface of the
road. "If the mine wasn't found - and it couldn't
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be with a detector - the whole works went up."
According to Major Farley of the 2nd Engineers,
by mid-1951 the mines were so thick that no
mater how carefully the engineers weni 8over
an area, they couldn't find them all.

The rugged aspects of most of the terrain
made mine laying both easy and difficult.
Easy in that in concentrating on the roads
(most of them of earth) mines could be laid with
a minimum of difficulty both in transporting the
mines to the site and emplacing them in the roads. On the other

emplacing themti develop barriers in the hills was fre- hand,
quently very difficult because of steep slopes,
rocky ground, and logistical problems. The
flat areas along the coast and the broad valleys
in the vicinity of Seoul were distinctive in
that they provided the most suitable sites for
larger minefields. In placing mines on roads
and trails both UN and Communist forces utilized
local terrain features to advantage. A favorite
Communist device was to surreptitiously mine
fords or bypass routes around destroyed or light
capacity bridges. Another was to place mines
along trails opposite natural obstacles so that
a driver, turning aside to pass a large tree 39
or rock, would drive his vehicle on to a mine.

The cold winter climate, particularly In the
months of January and February with accompanying
snow and ice, imposed special problems on the
conduct of landmine and countermine warfare .
special techniques must be employed if mines are
to be laid in snow and the field carefully
monitored for chdages in snow depth from periods
of thaw. Accompanying the operational difficulties
of the mines themselves under cold conditions are
the problems of physically handling them. The
bulkiness of cold weather clothing anu headgear
makes for awkward movement. Handling of compRBents
with gloves and mittens is cumbersome

Rain and fog are two other climate factors of
significance to mine warfare in Korea. The heavy
summer rains of July to early September turned
earth roads into quagmires making both placement
and removal of mines difficult and causing mal-
functioning through displacement. Similar
conditions occurred to a lesser extent off road
although vegetation and the undisturbed nature
of the soil were stabilizing factors. Fog,
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which limits visibility, was an additional
element, particularly in summer aloig the coast.
This made mines difficult to detect when clearing
or breaching and flso made orientation difficult
when mine laying.

To complete our panoply of events from the Korean War, a short

example of how the enemy was able to operate his resupply lines and

reinforcements is offered.

Our eneipy has made little use of camouflage
in attempts tohide rail or highway bridges.
At times foliage has been placed on the outer
edge of deckgirder rail bridges to disrupt
shadow lines. Some highway crossings, of
a type erroneously referred to as "underwater
bridges," have been used, and are generally
difficult to discover. These are usually
nothing more than fords, built up with sand-
bags, timber, or crushed rock to within a foot
or two of the water level. The best examples
of deceptive techniques have appeared at rail
crossings. In some instances, after repairing
a damaged bridge, the enemy leaves one or two
spans out of the bridge during the day, but
puts them in place during the hours of darkness,
when 95 percent of all traffic movement takes
place. This ruse was first uncovered in
November 1951, when fcr an unusually long
period an important rail crossing remained
apparently unserviceable because two spans were
missing. Then a night reconnaissance photo
revealed the spans in place with a train crossir.g
the bridge. The next day two spans were again
missing from the center section of the bridge.
This technique was employed at as many as three
bridges simultaneously. Another example of
attempts at deception was revealed at the
pontoon crossing of the Yalu River at
Chongsongjin, near the Suiho Dam. After a
successful strike against a pontoon bridge,
the enemy reconstructed the bridge, but kept
it dismantled in sections during daylight
hours, only to swing the missing center sections
out into place at night to allow vehicle traffic
to cross the river. This ruse was also discovered
by a night photo aircraft . . . Against an enemy
repair organization with this caliber of planning,
organization, and high capability, an interdiction

38

= --.



campaign conducted under present restrictions
can never achieve its goa42of complete denial
of resupply to the enemy.

Well, we have dwelled too long and our examples could become

endless. It suffices to say that the many lessons discussed above

provide us with a starting point in understanding the environment and

what happened there during the last war. They are simply footprints

for us to follow. And for us engineers, following footprints through

a minefield is very important - it could be deadly if we don't pay

attention. So ends our revisit to the land of the "Morning Calm."

!
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CHAPTER III
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CHAPTER IV

TACTICAL SCENARIOS

War plans cover every aspect of a war, and weave
them all into a single operation that must have
a single, ultimate objective in which all parti-
cular aims are reconciled. No one starts a war -

or rather, no one in his sense ought to do so -
without first being clear in his mind what he
intends to achieve by that war and how he intends
to conduct it. The former is its political
purpose; the latter its operational objective.
This is the governing principle which will set
its course, prescribe the scale of means and
effort which is required, and make its influ-
ence felt throughout down to the smallest
operational detail.

Clausewitz, On War
I

INTRODUCTION

Since the War for Independence, we as a nation have started very

few wars. We have, however, been drawn into many wars, including two

World Wars, by nations that did not heed Clausewitz's wise counsel.

Our involvement in any potential future conflict would most likely

occur in the same manner. Therefore, for us, Clausewitz's advise is to

have clear in our minds that which we intend to do when we enter the

conflict. To assist us in that endeavor, the authors have selected

three specific tactical scenarios for possible Light Contingency Corps

deployment. The purpose of this chapter is to discuss the employment

of the Engineer System within each of the three contingency missions,

and to evaluate its capability to provide MOBILITY, COUNTERMOBILITY,

SURVIVABILITY, and GENERAL ENGINEERING support to the Contingency
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Corps. It is intended that the information presented in the preceding

chapter serve as the basis for further discussion and analysis here.

Our attempts to fully eliminate duplication have not been successful,

and for that, we ask your patience.

The strategy of activating a Light Contingency Corps is to make

full use of the principle of economy of force. As Clausewitz said

some 150 years ago, our objective " . . . is always to make sure

that all forces are involved - always to ensure that no part of the

whole force is idle. If a segment of one's force is located where it

is not sufficiently busy with the enemy, or if troops are on the

march - that is, idle - while the enemy is fighting, then these forces

are being managed uneconomically. In this sense they are being wasted,

which is even worse than using them inappropriately. When the time

for action comes, the first requirement should be that all parts

must act .-.. ,2What he is saying is that all elements of a military

force must contribute towards the accomplishment of its objective.

In war, there is no place for excess baggage.

In today's resource constrained environment and the scarcity and

criticality of strategic lift, this principle is applicable to the

employment of the Engineer System as an economy of force. Because of

the investment represented in technically trained personnel and in

mechanical equipment with its specialized maintenance support, it is

essential that the number of engineer units deployed in Light Contingency

Corps operations be no greater than required, and that they be employed

where the need for their capability is greatest. This requires flexi-

bility In organizational structure and command to respond to the
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needs of the tactical commanders in today's fluid battlefield.

Based on our current force structure, the Light Contingency

Corps, by necessity, is heavily dependent on the Reserve Components (RC)

for its combat support and combat service support elements. Its capa-

bility depends on the "Total Force Concept." Being in its formative

stages, the Light Contingency Corps has a unique opportunity to develop

effective, efficient and cohesive relationships between the Active

Force (AF) and RC components. It is imperative and crucial for the

maturing of the Corps to improve and solidify understanding, communica-

tions, and training within the interdependence of the total force.

Without it, the Corps cannot hope to achieve the combat readiness

required to accomplish its assigned contingency missions.

The integration of the Engineer System to enhance the combat

capability of tactical forces has been, and will continue to be, a

tremendous challenge. The improved capability and mobility of the

Abrams (M-1) tank and the Bradley Infantry Fighting Vehicle (M-2/M-3)

weapon systems will exacerbate that challenge in the future. These

weapon systems have the capability and flexibility to move quickly

(upwards to 45 miles per hour) around the battlefield. Their full

capabilities, however, may be severely limited by the less mobile,

less serviceable combat support and combat service support systems.

"Much of the Army's land-combat support materiel - indispensable to

operations anywhere - is old and not suited to current tactical

doctrine . . . The Army's combat engineer and field logistics service

units are, with only a few exceptions, inadequately equipped to
I3

discharge their missions under current doctrine . .
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The limiting capability inherent in our outmoded engineer equip-

ment, as well as other support equipment,

may not only reduce the flexibility and mobility of the new

weapon systems, but It may also increase their vulnerability to wise

enemy tacticians who can exploit this obvious mobility mismatch.

The Light Contingency Corps structure is being formulated to

incorporate high technology capabilities forthcoming from current

9th Infantry Division "High Technology Test Bed." This effort should

develop a force capable of defeating a sophisticated enemy of the future.

For this capability to become reality, however, the mobility mismatch,

mentioned above, must be seriously addressed. Otherwise, the effective-

ness and capability of our highly improved combat weapon systems will

be severely degraded. The price we may have to pay for this degradation

will not be that which Is argued In the "Budget," but the ultimate

price of failure in the battlefield. Simply, we must do better in

this area.

Looking downstream, as the Light Contingency Corps matures and

grows, its deployment should be. as a Corps, rather than as separate

brigades or divisions. Engineer units must be organized, equipped, and

trained to offer the most responsive support possible throughout the

Corps area of operations. The development of engineer units with

capabilities that cover the whole spectrum of combat engineer tasks,

performed well forward in the Corps area, or in support of deep attack

on the enemy's second echelon, indicates a need to identify all the

possible requirements for engineers, and a careful assessment of current

engineer capabilities.
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Although the creation of an ideal engineer force, one that can

do anything, anytime, anywhere with equal facility, may be a "pie in

the sky,' it is poss.ble to relate the current engineer force to

specific areas around the globe with national interest implications.

The result should be engineers who can accomplish high priority combat

support missions required for tactical success. Additionally, the

definition of contingency missions weighed against current engineer

capabilities will give commanders specific direction for their training

programs, and reduce the uncertainties that bother some engineer

commanders today.
4

The Amy's new Doctrine Manual, FM 100-5, summarizes this issue

as follows:

The engineer system is employed to preserve the
freedom of maneuver of friendly forces, to
obstruct the maneuver of the enemy in areas
where fire and maneuver can be used to destroy
him, and to enhance the survivability of
friendly forces with protective construction.
Engineer plans must be fully coordinated with
the scheme of maneuver and fire support plans.
They must allocate units and furnish a clear list
of mission priorities.

Time, equipment, and materials may restrict the
amount of engineer work that is accomplished
before and during battle. Engineer plans must
reflect these limitations realistically.
Priorities must assess the necessary trade-off
between survivability, mobility, and counter
mobility tasks. Normally, priorities must also
assess the concentration of effort in vital
areas at the expense of general distribution
of engineer assets throughout the force.

6
This prioritazatlon concept is graphically displayed on Figure 4.

All the engineer tasks, to be performed by the Engineer System, are

grouped by engineer function (mobility, countermobility, survivability,

and general engineering). Each of the tasks is then assigned a priority
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ENGINEER PRIORITY TACTICAL
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tactical situatIDon. The commander-
based on its value or contribution to the particularoat t-he appropriate

level must set priorities. The Engineer System must then apply its

limited resources to those missions in order of priority established

by the commander (vital, critical, essential, or necessary).

This priority scheme does not imply that the commander assigns

priorities in a vacuum - he must make full use of input from his

subordinate commanders, staff, and other combat systems operative in

the battlefield. Nor does it mean that the model becomes inflexible

once the priorities are established. To accommodate the fluid nature

of the modern battlefield, the model must remain dynamic and flexible.

The fact that insufficient engineer assets exist in the force structure

today dictates maximum utilization of the Engineer System under the

"economy of force" principle. Priority of engineer effort is considered

an imperative in any future battlefield.

Engineer Mobility Enhancement - Aviation Variable

Engineer mobility will be discussed in more detail later in this
(it is ec sary to Provie some)

report. To provide some basis for that discussion, however background

information on the tactical (Army) aviation system, its impact, capabi-

lity, and potential on influencing other combat systems.

In August 1945, the War Department reorganized the importance of
and

Army Avlation~expanded its use beyond the Artillery. Organic aviation

was allowed and provided to the Cavalry, Infantry, Engineers, Armor

and Tank Destroyer organizations. Since that time, aviation has had a

significant Impact on the ability of the engineers to provide effective

and responsive support to the tactical units. As our forces moved

quickly across Europe, engineer reconnaissance became critical in
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discovering obstacles and bypasses. The use of observation aircraft

facilitated this mission, which would have been very slow and difficult

by ground reconnaissance.

During the Korean War, the value of aviation was rediscovered and

lessons from World War II were relearned. New capability (the helicopter)

was now available that had not been available to us during the close of

the war in Europe. The introduction of the helicopter provided the

engineer with a capability that had not been available with fixed wing

aircraft. The H-19, H-21, H-13, and H-23 were used to accomplish

missions that would have been impossible or infeasible by other means.

The introduction of new fixed wing aircraft, such as the L-19 and

L-20, continued to enhance engineer capabilities. As the availability

of aviation increased, however, so did the demand on its capability.

Prioritization for aviation support was found to be absolutely necessary.

Support requirements identified in the past as critical engineer

missions are equally important today. A 1957 study7 lists the following

priority missions for engineer support by aviation assets:

a. Direct combat support of tactical units.

b. General support of divisions and corps.

c. Topographic support to artillery and missile units.

d. Spare parts supply.

e. Engineer Class IV Supply and map distribution.

The report specifically Identified the following eight operations

that depend most upon rapid and flexible engineer support, and could

most benefit by the use of Army Aviation:
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a. River corssing operations.

b. Passage or construction of barriers and obstacles.

c. Armored-type offensive operations.

d. Helicopter-borne offensive operations.

e. Airborne operations.

f. Retrograde operations.

g. Denial operations.

h. Amphibious operations.

Some airmobility concepts employed in Vietnam required engineer

support to achieve the responsiveness needed by the fluid tactical

operations employed there. To support combat assault missions into the

heart of enemy sanctuaries, engineers flew in with the lead assault

elements to clear and prepare adequate landing sites for the follow-on

combat assault elements. Techniques were developed to insert engineer

troops into the respective landing sites (dictated by tactical imperatives),

i.e., "low hover" extraction, use of "troop ladder" or rappel from

helicopters. Clearing operations with demolitions and chain saws usually

could clear initial landing areas in a matter of minutes. Once an area

was cleared and secured, larger equipment could be airlifted to the

site to expand the landing areas.

Bridging operations in Vietnam also took on a different complexion.

The capability of helicopters provided engineer units with the ability

to bridge obstacles almost instantaneously. Bridge components could

be prepackaged in a variety of configurations in the rear, airlifted to

the desired location, assembly of packages compelted at the site, and

traffic could cross within a short time. The 65th Engineer Battalion

(Combat), 25th Infantry Divison, employed this capability and fully
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explored its potential during the Vietnam War.8  For additional details,

see Appendix 4.

Today, the capability of Army Aviation has increased dramatically

in the light and medium lift capacity. Heavy lift capability continues

to be a major deficiency. The load capacity of the various helicopters

currently in the inventory are listed in Figure 5. Within these

AIRCRAFT CAPACITY IN POUNDS

UH 60A Blackhawk 8,000

CH-47D Chinook 25,000

CH-47C Chinook 17,100

CH-54B Tarhe 25,000

UN-1H Huey 4,000

Figure 5. HELICOPTER LOAD CAPACITY

capabilities, the potential for engineer support enhancement by the use

of aviation is limited only by one's imagination.

Although modern weapon systems have become more sophisticated

and the lethality of the modern battlefields has increased considerably,

the basic combat engineer missions have not changed all that much. Engineer

capability, however, has lagged behind that of combat systems, and

that is the focus for the remainder of this chapter.

A. FORWARD DEFENSE REINFORCEMENT

The forward defense concept invisions the employment of friendly

forces well forward within the theater of operations. Both NATO and
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Korea contingency areas require that the forward defense lines be at

the respective contiguous borders. For the benefit of our discussion,

it is assumed that strategic warning was adequate and the Light

Contingency Corps was deployed as a reinforcing force. One possible

scenario could follow along these lines:

It is invisaged that twelve or more North Korean
divisions would attack down one of the major
invasion corridors leading to Seoul (Ch'orwon or
Kaesong) in the first phase of such an offensive.
Each of the corridors is now defended by a single
Corps of three or four divisions. North Korean
regular infantry formations supported by armor
and heavy artillery fire would seek to overwhelm
the Corps in their path to open the way 5or a
follow-up armored breakthrough to Seoul.

In such a scenario, the Light Contingency Corps could be deployed

to reinforce the threatened corridor. For this particular contingency,

the employment of the Engineer System can be considered to be in a

mature theater, and thus allocation of engineer effort should be

apportioned accordingly.

Mobility. Mobility is the reduction or elimination of obstacles,

natural or marmade, to improve movement of maneuver units and critical

supplies. The main engineer tasks are listed below:10

Fill craters and ditches by dosing or Span gaps with assault bridging.
hauling fill materiaL_____ __________

Make combat trails throughDemolish and remove road blocks, wooded and heavily vegetated
trees, or rubble. areas.
Make quick bypasses around t
obstacles.
Clear paths through mineflelds
with mechanical equipment or
rocket-propelled line charges.
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The engineer effort must be responsive to the maneuver commander's

tactical strategy to provide the flexibility to develop the battle in

a manner most favorable to the friendly forces. The traditional mobility

tasks for engineers have not changed. However, the time available to

accomplish them has been reduced considerably. Modern military forces

are more mobile and possess substantially more lethal weapons. There-

fore, reaction time for engineers must be quicker and more timely or the

tactical opportunity presented to the maneuver elements may vanish.

The fast moving battle will produce more urgent engineer requirements

on a shorter notice, and at greater distances and dispersed locations

than in the past. Currently, the Engineer System does not possess

adequate integral mobility, nor sufficient capability to satisfy the

demands of the highly mobile battlefield we are currently projecting.

The Army needs to come to grips with this nagging challenge of mobility

mismatch.

A partial solution may be the wider use of Army Aviation to assist

in accomplishing engineer tasks, especially those that are difficult

or impossible to accomplish on a timely basis by ground mobility.

Realizing the constraints and increased demands placed on the aviation

system, the engineer must articulate his requirements to the commander

rather convincingly to receive the necessary priority.

Although our scenario is generally defensive in nature, Corps

units will probably be configured in offensive formations. Division'

engineers will already be employed on engineer tasks in support of

brigade operations. They will probably have more tasks assigned,

especially survivability enhancement, than they can effectively handle.

As they press closer to the front lines of own troops (FLOT), Corps
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engineer units in the area will have to assume tasks within the

Division area. As Corps engineer units attempt to move forward and

laterally, their lack of vehicular mobility, especially when supporting

armored or mechanized infantry units, will diminish their responsiveness

and degrade their ability to assist the maneuver elements.

Restrictions of the terrain, ruggedness and lack of cross compart-

ment roads, coupled with generally poor trafficability of the off-raod

areast will require an enormous gmount of engineer support to the

combat mission. In the forward area precious response will be lost

as convoys of engineer equipment are forced to detour around the more

precipitous terrain as they move from one sector to another.

Additionally, Corps engineer units may be stretched very thin by

ongoing combat missions and route maintenance missions in the Corps

rear area. The push-pull for engineer assets between commanders at the

FLOT and in the Corps logistics area could result in the underutiliza-

tion and misutilization of engineer assets. The length of the lines of

communication (LOC's) between the southern parts and the forward battie

area, as well as the choke points along the route, will dictate a great

amount of maintenance effort. As the defensive battle heats up in the

forward area and Division engineers become fully engaged, Corps engineer

battalions will, by necessity, be working well forward, leaving LOC

maintenance responsibility to echelons above Corps or, more likely, to

host nation support.

Lacking adequate mobility and capability, Corps engineers must

maximize their use of other system capabilities. They must understand

and make extensive use of the all source intelligence system, terrain

analysis, weather, and sensor systems now proliferating the battlefield.
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This is to complement and not replace the current unit capabilities

(limited as they are). Where certain information is not available,

they must place additional demands on these systems to provide the

critical information required by the Engineer System to perform its

missions. Increased use of aviation capabilities for supplementary

reconnaissance, classification of routes and identification/selection

of bypasses will also enhance the capability of the Engineer System.

The added capability of airlifting engineer troops, materials, and

engineer equipment (though limited) further enhances that capability.

The engineers currently lack doctrine for the employment of the aviation

system to support the engineer effort.

The following quotation by a distinguished lecturer, Dr. Douglas

S. Freeman, exemplifies the need for innovation:

How strange it is that we rely altogether on the
maps, when after all, we ought to know the ground.
How strange it is that we always photograph the
position ahead, so seldom photograph the position
in reverse. If ever you were an engineer officer,
or in charge of a position that seems in any way
precarious, I tell you what you do. You get yourself
a motion picture camera and you go back down the road
that you've come up - and you will find yourself
possess"N of information that may be invaluable
to you.

Countermobility. Countermobility is the impeding of the enemy,

providing time, space and protection to friendly forces, through the

employment of obstacles. Countermobility operations incorporate the

employment of the following:13

IReinforcing obstacles. j Ability to effectively emplace

i obstacles in enemy held territory.E ci~n ob e.impact obstacles will have on the

Atomic demolition munitions movement of friendly force.
(ADM).
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In our scenario, most of the major obstacles and barriers should

have already been employed. However, with the vicinity of the FLOT,

the Corps engineers will be confronted with more than ample opportunities
,LoDerations, such as.

to participate in counterobilityvemplacing hasty road craters, minefields,

placing mines behind enemy lines, and other hasty obstacles.

The advent of the Family of Scatterable Mines (FASCAM) has signi-

ficantly altered our capability of achieving expedient, yet effective,

countermobility missions by reinforcing terrain with the use of these

mines. FASCAM provides a "dynamic" obstacle capability and can be

quickly delivered in front of an advancing enemy by helicopter, ground

dispensers, artillery, rockets, or by hand.

As the forward defense area builds up, the breaching operations

necessary to support friendly counterattacks will take precedence over

other engineer tasks. The breaching of enemy obstacles and mineflelds

will be only part of the problem. Friendly forces will, due to FASCAM

and other modern capabilities, be confronted with breaching their

own minefields and obstacles. Breaching operations, already difficult,

and the lack of adequate equipment, could be further slowed down if

mines and obstacles are carelessly emplaced, with little thought given

to future offensive operations as part of the overall defensive scenario.

The overall limiting factor for engineers in countermobility

operations is their mobility capability to move freely about the battle-

field and provide timely response to maneuver unit requirements. This

we consider to be a critical factor, and its full impact must be taken

into account by the tactical commander at the beginning of any operation.

The problem with the mobility mismatch currently in existence has already

been addressed above.



Survivability. Survivability is development of protective positions,

and employment of countersurveillance measures of camouflage, deception

and smoke.
14

Survivability tasks will initially be at the top of the priority

list for this particular scenario. Survivability will be a primary

concern of units deployed in the Division areas. The proliferation

of armored vehicles and increased lethality of anti-armor weapons

dictate rapid digging-in capability. The M-9 armored combat earthmover

(ACE) has the capability of providing engineers with a much more

responsive and less vulnerable earthmoving capability for digging-in

units. As recently reported, however, its future remains uncertain.15

Amunition, supplies, and tactical commandf and control facilities

must also be protected. As friendly forces develop stronger forward

defenses, the requirements to dig in, build bunkers, and harden

emplacements will increase concurrently. Survivability tasks are

within the capabilities of combat engineer units, but the urgency of

the situation may require augmentation of heavy engineer equipment.

Moving engineer combat heavy battalions into forward areas, or attaching

Combat Support Equipment Companies to combat engineer battalions would

enhance survivability. This would be at the expense of other missions

in the Corps area.

As mentioned earlier, the bulk of the engineer units for the Light

Contingency Corps will come from the RC. Many of the subordinate

engineer commanders Interviewed16 have expressed concern that, by the

time their units arrive in country, the conflict will be many days old

and engineer requlrments will have surpassed the capabilities of

Division engineers, already fully committed in survivability tasks.
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By the time the full TPFDL is deployed, the engineers will be behind

the power curve and maneuver commanders forced to trim their priorities

down to the bare minimum - only those engineer tasks needed to guarantee

the survival of the Corps. This necessity is not to be taken so much

as a deficiency but as a factor attendant to all the machinations

involved in deployment of the current engineer force - largely Reserve

Component. The time-phased deployment and build-up of Corps engineer

units will require combat commanders already engaged to make hard

"either-or" decisions concerning the use of engineers. Effort priorities

must be established early.

General Engineering. General engineering missions provide engineer

support to units and activities in the bragade and division rear areas.

Corps engineers supporting divisions provide the primary capability to

accomplish the following general engineering tasks:
17

Improving and maintaining
essential combat and main supply
roultes.

Replacing assault or blown bridges
with tactical bridging.

Clearing mineflelds.

Developing forward support areasfor rearming and retooling.

Providing potable water.

Providing terrain studies.
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Combat commanders are naturally most concerned with shooting,

maneuvering and defeating the enemy. Years of developing plans in

Europe and Korea that will make it possible to win the first battle,

with the forces and materiel available, have made general engineering

the stepchild of the Engineer System. If we stack all our engineer

capabilities in the forward areas, what becomes of the construction

needed to enhance the operation of combat service support units in the

logistics area (COMMZ)? If the press of the battle is forward in

direct support of combat units, who accomplishes the vast amount of

general engineering needed to house troops, harden depots, repair and

expand ports and airfields, protect command, communication, and

automated data processing facilities, ammo storage, maintenance facilities,

bridges, hospitals, area supply and distribution facilities, and all the

other engineer missions - too numerous to list here?

The combat heavy battalions and combat support equipment companies

will nost likely be well forward engaged in combat engineering tasks.

And if host nation support is an enigma and provides no assurance that

it can cope with general engineering requirements, we are then faced

with the dilemma of having the capability to conduct effective combat

operations only as long as pre-positioned stockages and initially

deployed forces last.

Also, if the conflict shifts into a sustained war, or the scenario

of forward defense along the boundaries changes to an offensive scenario,

activities in the Corps area between Division near boundaries to the

COMMZ area will take precedence over everything else. Rethinking the

employment of engineer assets in the middle of a war conjures all sorts

of probiems that could be addressed right now, if we were only illingj58



to plan beyond the initial phases of the war. Our research revealed

that we are grossly deficient in our planning to identify, prioritize

and resource general engineering requirements for any contingency

area. There are some bright spots, however, as some units are starting

to incorporate these requirements in their plans. Much more work

remains to be done in the areas of doctrine, equipment, training and

mobility.

B. Reinforcement to Restore Original Boundaries

This scenario assumes that no, or inadequate, strategic warning

was available and the enemy has effected some penetration or break-

through. The Light Contingency Corps may then be employed as a

reinforcing force to assist in restoring the original boundaries.

A possible scenario could be as follows:

In the absence of adequate warning, the assigned
Republic of Korea (ROK) regular forces could not
fully man the barrier defenses in the Seoul
corridors, and the militia could not carry out
its planned task of laying minefields. Accord-
ingly, given surprise successfully achieved, it
is invisaged that the North Koreans would attempt
a classic, high-speed, deep-penetration offensive
by massed formations of battle tanks, to break
through the anti-tank barriers before they couai
be closed and adequately defended. Since the
North Koreans could deploy their forces in jump-off
positions without being detected, and since front-
line ROK forces are now concentrated in a forward
perimeter defense, this threat is particularly
salient. To be sure, the barrier systems on the
Seoul corridors are laid out In depth from the
DMZ to the city outskirts. But the defense of
these barriers depends in part on troops that must
withdraw to hold them in sequence. It is feared
that the high-speed elements of the armor "Blitzkrieg"
(and/or airborne assault troops) could seize the
barriers before they can be fully manned by either
withdrawn troops, or by allocated reinforcements.
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In addition to these regular-force threats, it
is believed that the North Koreans might also
launch a campaign of sabotage and guerilla-type
raids against both military and civilian targets
in the deep interior of the ROK. In a variant
perception, this threat is thought to be directed
against Corps rear areas. Such raids and sabotage
missions would be carried out by activated in-country
sympathizers (rural guerillas and urban terrorists)
and also by troops of the North Korean 8th Special
Corps, infiltrated by air or sea. The 8th Special
Corps controls commando-style reconnaissage units
and infiltration-oriented light infantry.

In such a scenario, the Light Contingency Corps would be employed

as either a replacement Corps or a reinforcing Corps, similar to those

employed during the early stages of the Korean War in 1950. The

employment of the Engineer System in such a scenario can be considered

to be in a partially mature and partially destroyed theater of operations.

The amount destroyed would be dependent on the enemy's surprise and

penetration. The amount of engineer effort would be much greater and

the prioritization of effort more critical than that of the preceding

scenario.

Mobility

The battlefield in the scenario presented above will be a complicated

and confusing place, and will present much friction to reinforcing units

being inserted into that battlefield. Clausewitz captured the essence .

of friction in war perfectly in his concept of "Friction."

Everything in war is very simple, but the simplest "
thing is difficult. The difficulties accumulate
and end by producing a kind of friction that is
inconceivable unless one has experienced war . . .
Countless minor Incidents - the kind you can never
really foresee - combine to lower the general level
of performance, so that one always falls far short
of the intended goal . . . Friction is the only
concept that more or less corresponds to the factors
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that distinguish real war from war on paper
Friction, as we choose to call it, is the fo1ge
that makes the apparently easy so difficult.

Those that do not take "friction of war" into account in their

plans and execution will become frustrated and are doomed to failure.

This is particularly important for the engineers because of the many

demands that will be placed upon them, the conflicting priorities

that will abound with the fluid battlefield and the scarcity of resources

available.

In this scenario, mobility continues to be a major concern as it

was in the preceding scenario. The overall offensive and the dynamic

characteristics of defeating deep enemy penetrations and restoring

original friendly lines add another dimension to mobility operations.

The build-up of materials, the movement of troops, and the relocation

of combat support and combat service support units will affect traf-

ficability of main and secondary routes. Route and bridge maintenance

will have to employ enough of the engineer assets to assure the success

of a counterattack of major proportions over many kilometers of terrain.

Once again, the mobility capability of Corps engineer units as

compared with organic division engineers affects the planning of the

battle. As brigades press forward in the attack, Divisional engineer

units will be passing tasks off to Corps engineer units following

close behind. The mismatch in mobility would, in the worst case,

impede close and effective coordination between Divisional and Corps

engineer commanders. As the Divisional engineers drive on with their

combat elements the gap between them and the slower Corps engineer

units would widen to the point that the Direct Support (DS) Corps units
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could not respond to their needs in a timely manner. This obvious

mobility mismatch must be seriously addressed because it could

ultimately become a "war stopper."

In the absence of additional ground mobility, the use of Army

aviation for airlifting of supplies, equipment and personnel may

assist in the conservation of critical assets. Airlift can provide

the critical supplies, equipment and personnel needed to accomplish a

difficult mission precipitated by the tactical situation or enemy

destruction. The helicopter can be used In the emplacement of a

variety (FASCAM) of minefields quickly and effectively. It also

provides the capability for expedient reconnaissance of minefields,

and it can assist in the breaching of obstacles and minefields. The

engineer community needs to develop some innovative applications for

the modern Army Aviation System. The use of the helicopter for

expedient bridging operations has already been discussed earlier in

this report. A variety of bridge loads, for each type of bridge and

helicopter in the inventory, must be developed and incorporated in

the appropriate manuals. There is no need for each unit in the force

to continuously experiment for the first time. Our research revealed

that "lessons learned" in this area are rarely transmitted to other

units. No effective mechanism now exists, and must be corrected.

Countermobility. Breaching of obstacles and minefields remains a

major task In this scenario (initially defensive, but primarily offensive

in nature). Operations conducted by friendly forces to retake lost

territory will mean that the Light Corps units will be breaching

obstacles and minefields along the various phase lines initially
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abandoned by friendly units or installed by the retreating enemy. As

the counterattack offensive moves closer to the original line, the

obstacles impeding friendly maneuver elements will be closer together,

denser, and will require the use of more engineer equipment and troops.

Timely response to the needs of combat commanders as they encounter

obstacles, mines, and rivers demands close coordination between Divi-

sional and Corps engineers, and enhanced mobility for the Corps

engineer units.

Counterattack lanes must be selected and cleared. The supporting

engineers must assist the tactical commanders by articulating the engineer

requirements for the various options and the advantages offered by a

particular terrain, Then, once the tactical decision is made, the

engineer commander must apply all the engineer effort available to

expeditiously modify the terrain so that tactical maneuvers are

maximized. The use of helicopters can assist the engineer commander in

accomplishing his coordination and assistance to the maneuver commanders

very quickly. The engineer must strive to maintain a high priority on

the demand for Army aviation during this phase of the operation. For

tactical success, countermobility Is absolutely vital. If not avail-

able or timely, tactical operations will get bogged-down and lose

momentum. Neither of which is desirable.

Survivability. Survivability missions are also a vital concern

in this scenario. Rapid tactical movement of combat units, however, 

allows engineers to shift some of their priority from hole digging to

protection of command posts, logistical materiel, and other support

functions in Division rear areas, including rear area security and

protection missions. The initial phases of this scenario will require
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similar survivability missions as discussed in the first scenario.

General Engineering. Construction requirements wiil continue to

vie for engineer assets in this scenario. Once friendly forces slow

the enemy enough to assume the offensive, general engineering tasks will

move up on the priority list in order to develop the required logistical

and service base to support large scale offensive operations.

Once the offensive is in full gear, however, Corps engineers will

be moving quickly forward with the tactical units, performing primarily

combat engineer mobility/countermobility missions. General engineering

missions will have to be done by either Echelons Above Corps (EAC) or

by host nation support organizations. As stated earlier, this must

be planned early. The "friction of war" does not allow this function

to occur easily during the heat of battle. Combat commanders and

support unit commanders will be placing competing requests and priorities

for the scarce engineer resources.

C. Air Land Battle-Offensive Maneuver Operations

FM 100-5 states that "Air Land Battle doctrine is based on securing

or retaining the initiative and exercising it aggressively to defeat

enemy forces. The object of all operations is to throw the enemy off

balance with a powerful initial blow from an unexpected direction and

then to follow up rapidly to prevent his recovery. Destruction of the

opposing force is accomplished by attacks on critical units or areas

whose loss will degrade the coherence of enemy operations."

"Army units will fight in all types of operations to preserve

and exploit the initiative, to attack the enemy in depth with fire and

maneuver, to synchronize all efforts to attain the commander's goal,
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and to maintain the agility that is necessary to shift forces and

fires to the point of enemy weakness."
20

This is not to be construed as a unique scenario. It can evolve

from either of the previous scenarios. The main element of this

scenario that has not been discussed above is that revised doctrine of

Air Land Battle does not exclude offensive operations deep into the

enemy's rear. And as such, the employment of the Engineer System, in

the full gamut of offensive operaitons, may go from a mature theater,

to a partially destroyed theater, to an immature theater (comparatively

speaking). In the NATO scenario, offensive operations may range from

the Federal Republic of Germany (FRG) to deep inside the Warsaw Pact

countries. In the northeast contingency, offensive operations may

range from well inside the ROK to deep penetrations into North Korea.

Of course, this scenario presupposes that the political imperatives

have been satisfied prior to commencing offensive operations as discussed

here. The Light Contingency Corps could be employed as the counter-

attacking force or as reinforcing the main attack.

Mobility. Some of the fine points of conducting an attack deep

Into the enemy's second echelon are still being debated by the various

branches. Although many ramifications of such operations are still

vague, implications about the role and importance of engineers are

obvious. Any assumptions about the speed of a deep attack or counter-

attack are liable to fall short of actuality. A task force penetrating

deep into the enemy's rear will protect itself by its mobility and

capability to apply firepower in a critically decisive time and place.

Our research revealed that Corps engineer (non-Divisional) units
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currently lack the mobility to support such an operation - even if it

left an excessive amount of its equipment, and thus capability, behind!

As it stands now, the assignment of Corps engineer assets to a

deep counterattack is probably less desirable than replacing Divisional

engineers in their most forward deployment while they go as part of the

task force. If such were the case, mobility, while still a problem

as they operate in Divisional forward areas, would be less detrimental.

Using Corps engineers in a Divisional engineer role would give away

some of the responsiveness division commanders enjoy, and could have a

limiting affect on those Divisions should the situation suddenly change.

Mobility missions and priorities will change as tactical operations

transit from the mature to somewhat immature theater of operations.

The Engineer System must remain flexible throughout to accommodate

these shifts - as the "point man," the engineer must be out in front

anticipating the needs of the tactical commanders. The engineer support

plan must remain current reflecting the dynamics of the battlefield

and the resources available.

Countermobility. Task force commanders conducting attacks deep

into the enemy's rear must have obstacles and mines cleared in the most

rapid and expedient way. Attcking units will rely on maneuver and

mobility to afford them some measure of protection as they operate in

an exposed mode among deployed enemy units. Gap crossing can be

accomplished by the units themselves up to a point, however, deliberate

river crossing operations and breaching of major enemy barriers will

require the employment of highly efficient and equally mobile engineer

units. This scenario again highlights the close reliance upon mobility
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in order to accomplish countenmobility tasks in an effective and

timely manner.

Engineer units especially configured to support a deep strike

mission will enhance their mobility and gap crossing capability

through the use of Amy aviation to move troops and equipment, lift

prepared rafts and bridge components (as discussed earlier in this

report). Otherwise, the procurement of highly mobile engineer equip-

ment, such as the ACE (M-9) or other equipment having similar capabilities,

becomes imperative and critical.

Survivability. The importance of survivability tasks on today's

lethal battlefield have been mentioned above, and are well known to all

commanders. Forces conducting Air Land Battle operations must possess

the capability to hastily accomplish expedient survivability tasks as

they maneuver in the attack. Flank protection will require the use of

scatterable mines as well as mines laid conventionally. The expeditious

use of natural obstacles in concert with demolitions and firepower

will also be required.

The development of battalion size battle positions and strong

points will employ combat engineers well forward of friendly lines.

The engineers must plan and train for these types of missions well in

advance. Our research reveals that we are not doing very much of either

at the present time. Most of our planning and training Is geared

towards meeting the requirements of the first two scenarios. If the

Air Land Battle concept is to become reality, everyone must get on

board and start incorporating the concept into their plans and training.

General Engineering. The sustained offensive operations scenario

implies overall sustained operations. Therefore, the more protracted
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the war becomes the more urgent is the requirement for troop housing,

hospital facilities, and all types of improved sites for ammo storage,

materiel build-up facilities, and other logistic facilities required for

a long war. For long war sustainment, this scenario is not likely to

occur until all deploying forces arrive in country and the Corps rear

area is developed to capably sustain it. Host nation construction

support requirements will be sizable during the initial phases of

the war, and remain rather constant in the logistics area thereafter.

The engineering effort needed to support Air Force and Army Aviation

operations will magnify as the conflict becomes more protracted. The

operation of quarries, pipelines, ammunition handling facilities, refueling

points, etc., will take on more permanent status, as will vertical con-

struction, thereby calling for the deployment of specialized engineer

units.

In any of the scenarios, the loss of the COMMZ engineer assets to

combat missions prior to the arrival of the deploying Corps units will

mean limiting health and sanitation requirements, less effective logis-

tics bases, and mostly expedient combat engineer work in the forward

areas.

D. Command, Control & Communications Considerations - C3

"The command and control system is the exercise of command, the

means by which campaigns and battles are planned and directed. Its

essence is leadership, decision making, the issuing of orders, and the

supervision of operations."21  To accomplish these, the commander must

have adequate communications capability. Before we go further, however,

a few words concerning command relationships in our area of interest

are in order.
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The role of U.S. forces in a NATO or Korea contingency is one of

collaboration. The host nations have forces of thier own that are

charged with defense of their homeland, and they will have a great deal

to say about how that is done. In Europe, the combine of NATO nations

must meet and concur before any operation of major scale commences.

In Korea, U.S. forces are in a combined force arrangement with an

obviously strong and capable ROK Army that operates under its own

chain of command. Command and 'ontrol relationships for U.S. forces

in our selected area of operation are complex, somewhat duplicative,

and will become very tenuous in an actual combat environment. We have

paid little heed to the principle of simplicity or to Clausewitz's

advice:

Everything looks simple; the knowledge required
does not look remarkable, the strategic options
are so obvious that by comparison the simplest
problem of higher mathematics has an impressive
scientific dignity . . . The military machine -
the army and everything related to it - is
basically very simple and therefore seems
easy to manage. But we should bear in mind
that none of its components is of one piece:Ieach part is composed of individuals, every one
of whom retains his potential of friction
Once war has actaully been seen the difficulties
become clear; but it is still extremely hard to
describe the unseen, all-pervading elemeBi that
brings about this change of perspective.

The organization and command relationships for U.S. forces in

our particular part of the globe are shown in Figure 6. All U.S.

Armed Forces in the Pacific are under the Commander in Chief, Pacific

(CINCPAC). Operational command of forces assigned to the Pacific

Command (PACON) is exercised through the CINCPAC component commands

and subordinate unified commands. The CINCPAC Army component command

is the U.S. Army Western Command (WESTCOM). Operational control of

contingency forces will be assigned to the subordinate unified
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commanders in Korea, and they will be responsible for the coordination

between respective Allied forces and U.S. forces in operations and

support.

United States forces in Korea are part of a command structure

which has developed since the Korean War. The three major commands in

Korea are the United Nations Command (UNC), United States Forces Korea

(USFK), and Combined Forces Command (CFC). The command relationships

are shown in Figure 7. The Commander of U.S. Forces in Korea (COMUSK),

a subord.nate unified command under CINCPAC, exercises operational

command over Eighth U.S. Army, US Naval Forces Korea, and US Air Forces

Korea. The chief instrument for the defense of Korea is the Combined
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Forces Command. Commander in Chief, Combined Forces Command (CINCCFC)

exercises combined operational command and/or control over all forces

defending Korea.

The CINCCFC exercises operational command of committed forces in

peacetime. "The CFC receives its strategic direction and operational

guidance from a US-ROK Military Committee. The committee receives its

strategic direction and guidance from the national command and military

authorities (NCMA) of the two countries. The Commander in Chief of the

United Nations Command, who retains sole authority for the implementation

of the Armistice Agreement, has directive authority over CINCCFC for

Armistice Agreement matters . . . CINCCFC has the mission of actually

defending the ROK."
23

The CINCCFC exercises combined operational command through ground,

air and naval components. The peacetime ground component command

relationships are shown on Figure 8. This command relationship structure

is designed to provide for the combined defense of the ROK while

insuring that the CINCUNC's armistice responsibilities are also fulfilled.

These command relationships, coupled wtih the language difficulties,

F c

FIGURE 8. GROUND COMPONENT COMMAND (PEACETIME)
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will present a formidable challenge to any tactical commander who must

also worry about command and control relationsnips of his subordinate

units.

Our research revealed that the initial perception in Korea was

that US forces will not have the lion's share of control over operations

conducted in response to one of the scenarios covered in this report.

We have few forces and will have to copiously observe all amenities

while working in the CFC operational mode in order to guarantee the best

possible outcome for US units and our national interests. Much of what

US engineers can do, especially in road and airfield repair and mainte-

nance, and general engineering, in the Corps forward areas is dependent

upon the capabilities and good intentions of the engineer assets of

the ROK. Close and effective coordination with them is especially

vital since their efforts to the rear of US divisions is intended to

release US engineers for combat engineer missions in the most forward

areas.

While the CINCPAC and CFC go about effecting command and control

at their levels, engineer commanders in the field will be trying to

effect the best possible C under existing concepts. Divisional engineers

have the capability and can be responsive to division and brigade

commanders through close and continuous operations, knowledge of standing

operating procedures (SOP's) and common means of communications. The

most tentative part of C3 within a division area will be the arrival -

after the onset of hostilities - of elements of a Corps engineer brigade.

The initial feeling-out and distribution of responsibilities will have

to take place in an atmosphere of openness and good faith. If not,

unnecessary friction can develop to the detriment of tactical missions.
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The Corps engineer brigade comander must initially receive advice and

instructions from the division engineer battalion commanders until he

becomes familiar with the operations and terrain to act with real

confidence.

The method of handing-off tasks in a changing situation will

require mutual trust, cooperation, and responsiveness, with the ultimate

accomplishment of the mission taking precedence over matters of rank or

"turf." And if we as engineers believe that our units are most effective

when we control them, then it behooves us to insure that the tactical

commander is able to perform in battle because of engineer capabilities,

not in spite of them!

The requirement for Corps engineer battalions and companies to

move laterally over considerable distances to accomplish engineer tasks

in direct support of combat units adds to the need for timely and

realiable C3 measures and procedures. Corps and battalion engineer

commanders must rely heavily upon Army aviation resources to move

around the area of operations and supervise the far-flung engineer

units. Of even more immediate urgency is the need for more expedient

ways of "checking into the net" once Corps engineers a'rive in the

theater.

A further concern Is the phased deployment of Corps engineer

units from CONUS. Some numbered companies and combat engineer bat-

talions will arrive in advance of group and brigade headquarters.

Engineer units already in country must be ready to effect planned

reception of such units in order to get them operationally employed

at the earliest possible time. The C3 concerns connected with

"Jumping on a moving train and being ready to work as soon as you find
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your seat" are the subject for a study in themselves. At this point

it suffices to say that the complexity of C3 relationships in our

perspective area of operations will add to the friction and fog of

war.
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CHAPTER V

SUMMARY AND CONCLUSIONS

The purpose of this chapter is to briefly summarize major study

findings, conclusions, and offer some recommendations. These will be

presented in an integrated format - making no attempt to deal with

detailed specifics.

This study has attempted to focus on the northeast Asia contingency.

It employs as a vehicle three different tactical scenarios and attempts

to address the employment of the Engineer System in each, as it influences

mobility, countermobility, survivability, and general engineering tasks.

This approach was found to be very valuable and is recommended for

future development and refinement.

The study contains considerable information and historical

perspectives on the chosen area of operations (Korea) and is recommended,

as a start point, to all Light Contingency Corps engineers. It provides

some appreciation of the terrain, climate, people, transportation, and

historically revisits the Korean War to learn or relearn old lessons.

The authors consider this an invaluable experience with long lasting

benefits.

Our research revealed that emphasis and doctrine on the use of

Army aviation by engineers is lacking across the board. In today's

fluid and highly mobile battlefield it would prove imprudent and
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K
undesirable for this neglect to continue. The Engineer Family col-

lectively must allocate sufficient resources to correct this visible

deficiency. This effort-must include required capabilities, training,

planning and control considerations.

The authors have also concluded that the major handicap confronting

the Corps engineers is accomplishing their mobility, countermobility,

and survivability missions in their limited integral mobility. They

will find it difficult to accomplish the many engineer missions

dictated by the newly adopted Air Land Battle doctrine. The Army must

get serious about this shortcoming and apply the necessary resources

to correct it - it mnmt be treated as a war stopper variable with the

potential of degrading the Improved effectiveness of the tactical units.

The Corps engineers must learn to cope with a highly complex and

complicated command and control system. They can't wait until deploy-

ment date to become knowledgeable of the various intracacies of the

system. They must become knowledgeable now and work out detailed

coordination and command relationships necessary for efficient opera-

tions during combat. The Corps engineers are further hampered in this

vital area by the lack of adequate or compatible communications equip-

ment. Rich work remains to be done in this area at all levels.

The need for a simple, but effective, prioritization scheme for

4' engineer effort became evident very early in this study. The prioriti-

zation scheme discussed in Chapter IV is offered as a possible candidate.

It has the potential for automation, and is flexible enough to address

any contingency or given scenario. This would be a fruitful area for

further study.
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The basic objective of this study was to provide initial informa-

tion on the employment of the Engineer System in a northeast Asia

contingency. From this, it is hoped that stimulas for further and more

detailed research be generated. Any of the major areas discussed above

could prove an invaluable study, and contribute greatly to the Engineer

Family.

4
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CHAPTER VI

ADDITIONAL CONSIDERATIONS

As stated in the introduction of the report, this study was

undertaken as an initial effort and with limited scope. No attempt

was made to discuss any detailed requirements for force structure,

equipment, or actual contingency operational deployments.

During our historical research, it became clearly evident that

these matters had been looked at before in much detail. Considerable

historical literature exists which can be of great assistance to the

planners and combat developers. Although not specifically referenced

in the body of the report, these references were instrumental in the

authors' overall perspective and approach for this study. So that this

effort not be completely wasted the authors offer an added Bibliography

at the conclusion of this report. It is hoped that those aspiring to

do follow-up studies, in any of the areas discussed in the previous

chapter, may find this of some assistance.

The authors were also impressed with the enormous volume of valuable

information contained in these historical documents, but saddened by

the fact that its use is neglected. Our mentality is geared towards

recreating the wheel. If we take some time to learn from the lessons

of history before we rush into the next conflict it will not mean that

we fight the last war all over again, but to learn not to make the same

mistakes.
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As we proceed with our endeavors to develop ever more sophisticated

engineer equipment and organizational structures, let's not forget

that some combat multipliers do not have to be all that expensive. The

c . aander's thorough knowledge of the area of operations, to include

geography, terrain, climate, and the people has proven in the past to

be a combat multiplier. The ghosts of Alexander, Caesar, Napoleon and

Frederick the Great say it is so. History is also replete with examples

where lack of knowledge degraded combat capability.

FINIS

To complete this study the following statement by Dr. Freeman

encapsulates the true purpose of what we have attempted to say.I

. But never lose the idea of the ultimate offensive,
and never take any adventure in leadership that doesn't
look in the end to the attainment of your objective
with the least losses. I watched the Marines go up
there in that Changjin reservoir area along with the
17th Regimental Combat Team and with that 31st and 32nd
Regiment. God alone knows why they were ever sent there.
I can't imagine but one reason, and that must have been
to reach the frontier so that they could sweep westward,
to clear the frontier and break up the left flank of the
enemy in front of tho rest of the Eighth Army. I can't
think of any other reason. And I watched them - I watched
them come down. And the heartbreak! And I saw in the
midnight hours the faces of some of those junior officers
to whom through the years I had lectured at Quantico. I
saw them there. And I said, "They got down by discipline,
guts and leadership. That's how they got down. And that's
how many of us in like difficulties will get down to'start
again and fight again." No matter how much of that you
may have, no matter how great those difficulties, it is
history that teaches this nation that bids us take
courage and strike a blow when you can!
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CHAPTER VT

FOOTNOTES

1. "Leadership," pp. 7-8.
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KOREA on mnPs
Limited in resources and, ultimately, objectives, the Korean War in-

volved several million men in a bitter struggle of conflicting ideologies. At
peak strength the United Nations forces; in the field totalled almost three
quarters of a million men-about 400,000 South Koreans, 250,000 Ameri-
cans, and 35,000 of other nations. In the three years of combat, UN forces
sustained not quite half a million casualties. North Korean and Chinese
Communist losses are estimated at two million men.

In addition to the sizable U. S. and ROK forces engaged, nations con-
tributed ground troops to UN forces as follows: two United Kingdom
brigades and one Canadian brigade-forming the lst Commonwealth Divi-
sion; Turkey-one brigade; Australia-two infantry battalions; Thailand,
the Philippines, Colombia, Ethiopia, France, Greece, Belgium, the Nether-
lands-one infantry battalion each; New Zealand--one artillery battalion;
Luxembourg-one infantry detachment; India, Denmark, Sweden, Nor-
way, Italy-medical units. Some of these nations and others furnished
naval and air contingents.

The phases of the war, the push and pull up and down the Korean
peninsula, the alternating tides of fortune, are portrayed in the following
pages of text and maps. The text is by Major Martin Blumenson, USAR,,
a historian In the Office of the Chief of Military History, Department;
of the Army. The maps are the work of Major B. C. Mosman, USAR, a'
cartographer in the Office of the Chief of Military History, Department
of the Army.
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KOXIA ON MAPS

Com nists invade Sout~ rea... drive south.. .Pusan Per er holds... MacArthur's
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OUTBREAK OF THE WAR PUSAN PERIMETER
25 June to 13 July 1950 14 July to 14 September 1950

NIorth Korean troops crossed the 38th parallel While U. S. personnel of KMAG worked to
early on 25 June, and three major columns, the reconstitute the ROK Army (reduced to lees
main one striking toward Seoul, invaded the than half its original 100,000 men)., UK/ forces
Republic of Korea. The United Nations Security made a stand at the Kum River, lost Taejon an
Council denounced, the aggression, and two days 20 July, withdrew toward the Naktong. Holding

.later requested assistance to restore peace. the southeast corner of Korea. so desperately
President Truman ordered U. S. air and naval short of troops that South Koreans agmnented

forces to support the ROK, then authorized use U. S. Army units In the KATUSA program, the
of ground troops, air bombardment of military UN forces fought a magnificent defensive battle.

~~~~targets In NK, and a blockade of the coast.earswrcrtclPoagdni6mk
~Though gallant ROK defenders Wl temnporarily north of Pusan on the east coast; Ta~egu, 55 milesn

held up the central thrust, elsewhere the ROK nrheto uno h anhgwyfo
armywas verhelmd. eoulfellon 6 Jue, oul; and Mansn, 29 miles went of Pusan anthe southern shore. Controlling additiona

~~~~and ROK troops streamed southward In retreat. o~- eRKdvsos h s aar ,

The U. . 2th Dviin retched Koe frm Dvison (arrived 18 July, 29th Infantry RCT,
Japan, Tsk F~orce Smith (21st Infantry) (from Okinawa, 26 July). th Infantry RCT

Smaking Initial contact on 5 July with the enemy (from Hawaii), 2d1 Infantry Division and 1st
ner Oa, 0 miles outh of Sou; then it Provisional Marine Brigade (from the U. a.).
fought delaying satons as the NX pushed Mouth. Walker shifted unit to close off enemny pnetra.

i The 2th Division arrived. Upon UN Security tioft& Tie B ritish 2r7th Commonwealth Brigade .
Co€uncil request, Trumani appointed Gen. Doga arrVed from Hong Kan and replaced the i
MaArthur Commander In. Chief of the UN Marinod, dipped to Japan for a pending opera-

Command. By 13 July the North Koreans had tion. By mid-Septemer, despite continuing NKT
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left hook at Inchon...North Korcan Army destroyed...drive to north...Chinese intervene
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SOUTH KORA CLEARED HIVE TO THE NORTH
15-30 September 1950 1 October to 25 November 1950

While EUSAK fought the battle of the perim- Given authority on 6 October to pursue the
der, MacArthur prepared an amphibious assault defeated Reds across the 38th parallel and
on Inchon to cut the main NK line of communica- destroy them, UN forces drove north. The ROK
tions. Trnaps of the 1st Marine and 7th In- I Corps advanced up the east coast. X Corps
fantry Divisions, under LA. Gen. Edward M. embarked at Inchon and Piisan for another am-
Almond's X Corps, began to come ashore on 15 phibious assault. EUSAK's I Corps entered
September. Next day Walker launched a break- Pyongyang on 19 October. The 187th Airborne -
out attack from the perimeter. The ROK I &M RCT dropped 30 miles beyond. ROKs reached
II Corps drove north, Lt. Gen. Frank W. Mil- the Yalu at Chosen on 26 October. X Corps
burn's I Corps advanced northwest along the landed on the east coast and pushed toward
main highway to make contact with X Corps; the Yalu. By t.a end of October the NK army
later Lt. Gen. John B. Coulter's IX Corps ad- had dissolved; 135,000 prisoners had been taken.
vanced westward to clear the southwest corner Diut Chinese troops were striking overentended
of Korea. Outflanked at Inchon, their main coot-
munications severed. squezed from the south. UN units. Though EUSAK consolidated along
the NK forces disintegrated. On 26 September, the Chongehon, X Corps reached the talu at

as the Inchon and Pusan forces made contact, HyesaJia, ROK I Corps pushed into the north.
UN forces recaptured Seoul. Reinforced by a east corner of Korea 60 miles from Siberia. The
battalion each of Filipino and Australian troops, British 29th Commonwealth Brigade, a battalon
with the 3d Infantry Division and a Turkish go Tailand, and South African air units
brigade soon to arrive, UN forces cleared South "rived in Korea. Victory seemed at hand when
Korea of the enemy. By the end of September, MacArthur announced on 24 November the fna
ROK troops on the east coast again stood at the dive to the northernmost limit of the Koran
lath parallel, while other units were divlin peninsuls. But within 24 hours the situatim was
toward It without difficulty. to chamep with devastating sudde ne.
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Bighish Army establi.. Iew 1s6w... Ridgwoy orders "KiW offemedu.. .Cime
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MITE NATIONS RET T JITE NATIOS OFFENSIVE
35 Nouember 1950 to 34 Janwary 1951 95 January to 21 April 1951

The "entirely new war" opened 25 November Rldgway's offensive, designed to damage the
when Chinese Communist forem struck and enemy rather than gain real estate, was a
crushed ROK II Corps on the EUSAK right, next methodical, limited advance along a solid front
to the mountains separating it from X Corps. developed from a reconnaissance in force into
Two days later the CCIP attacked X Corps full-scale attack. Operations Tunderbolt, Kller,
around Chosin Reservoir, main EUSAK forces Ripper and Rugged carried the UN forward. Dy
m the west coast, thereby threatening both with 10 Flebruary forces on the left had takes I nchos
encirclement. !USAK retired overland, covered and were within striking distance of emig
by action at Kunu-ri, and established defenes Farce. in the center captured Wonju and wM
below the 8th parallel to protect SeuL X probing northward when the enemy struck in
Corps fought a heroic 13.day battle to the east two plm The enemy reaction bent back thehoot aid surrounded for three days the 2d
coast for saborn. evacuation along with ROK
Irbnty (2Id Division) and Its attached FrenchI

batta 1W at Chipyog-hi, whem an
ommanded by L L . iatha B R y Gen.UU Matthewy R Rbdgm

ferWallar' death an 2 ecember Duttcnwahfugt Enemy pressure relmiea100 tho front by 9 Fbruary, and UN fom
MWeNow adland arterac ignow btheD Uak advanced. A drive up the Center ant-

a .Nw Wllthich cam into UN pomsesfores5. Pad back again by the Chinee in agah n 15 March. An airborne asmal en 28
their New Yues offemoke, the UKN% lest March~ by theW~ RCT ' 21r zU nie thied of
on 4 January, Wmn doting m mAth Mhen Bmd F the BRNO in I, RItgway
the CCF ran out of p4o PL~dw, wit NLME% smesebil UsArio as CDCNCs 11 Aprq,
three. . Corp do th left a"i the 3am u. LL m. Joms A. Von Flest besemlag EWAK.
an the tight wa eady to Po over toe M I" M_ f UM advancing mIth,

atisof el b2th pwsh virually uaa sj
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attack*e repulsed ... VYRed Nations counter-azttackc... drive enemy above 38th Paruil
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CMINS1 SPRING OFFENSIVE UINITED NATIONS COUINTEROFFENSIE
22 April f v 19 Mlay 1951 80 may to 23 June 1951

Te Chinese attacked during early evening qf Against generally light resistance the UN
2Api.and cracked the UN line in the center, force rolled forward. By the end of May the.

In dfesie tod tan Fle isdee a::::. South Krawsagain inell cleared of,
by-step withdrawal to permit -the full force of enemy troops. Though the Joint Chiefs of Staff'

artllry ndairtobe brought against the had limited EUSAK to the general vicinity of
enemy. A battalion of the British 29th Brfgade, Kansas, local advances to gain mome favorable
isolated and virtually overrun on 23 Api, ground were permissible. Van Fleet therefore,
fought a gallant battle. Though Van Fleet had ordered Kansas strengthened on 1 June. while at
hoped to anchor his withdrawal on Line Kansas, the same time be directed attacks toward the
a series of positions across the Korean peninsula Iron Triangle in the center and toward the Punch
generally just above the 38th parallel, enemy Bowl in the east. Though troop. for the most
pressure pushed the UN south of the parallel part developed defensive lines, patrolled, and
after a week. The Canadian 25th Brigade engaged in local skirmishes, violent action do-
arrived to bolster UN forces. The enemy rested. veloped lit these two areas, with the result that
then launched a second offensive on the night Van Fleet designated Wyoming In the Triangle
of 15 May, pushing back the UN right, striking area, along with Kansas elsewhere, as the mnl
on 17 May on the UN left. Putting out thousands line of resistance. As the first year of conflict
of tons of artillery ammunition In what came to drew to a close, the fighting diminished, stale-
be called "the Van Fleet load," EUSAK stabil- Mate appeared, and political aettleaent~ began to
ised the front. By 19 May the enemy was at a seem preferable to military victory. When the.
standstill, and It was the UN's turn to take up USSR delegate to the United Nations proposed'
the offensive. oni 23 June a ceame-flre in Korea, EUSAK was'

Well above the 38th parallel asA smaweced as
-favorable terrain.
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KOM& On MAPS omd"Aw

Truce talks begin... talmate ... truce-after 37 months of bitter limited conict
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MUL AND FLARE-JP STALEMATE
J4 June to 11 November 1951 1 November 1951 to 27 July 1953

With the Chinese indicating an interest in a On 12 November, Ridgway ordered Van Fleet

truce, President Truman authorized Ridgway to ease offensive operations. Warfare devolved
to negotiate with the enemy military comnmand, into raids local limited attacks, combat ptrols.
bleatinp began on 10 July at Kaesong with the artillery fire. UN forces established outpost
undertanding that. hostilitie were to continue positions to screen the main defensive line. and
v mti1 the armitce was signed. Yet neither side sharp sktirmishes occurred. Two National Guard
wihed allout warfare while peae talks pro. infantry divisions (45th and 40th) aurrived
oremd and the fihting deeasued in Intensty. during December 1951 and Janury 1902, and ?

The roos iproed mitinmemmlidted the let Cavalry and 24th Infantry Diviions re.
round. exchanged artillery fire, tried to capture

pYamrs. raided, and patrolled. A battalion tur nd t pn. Va letriedl in Talruarym +

i+each of Colombian, Belgian and E'thiopian troops IM n t e.mxwnD alrbom

lEUSAX commander. As the armistie egotis.
joined the UN forces nho two Bridtish brigadesandth Canadian came. teher to for th.e,

+-~ ~ ~ BU J lotle Coomonwealth Division. In Autm May, the enemy stopped up the setiaL TWMe ;

the trame talks broke down. Late that mouth the hotefo 8 rukmieamdJm sp n

Bateof Bloody Ridge cormmncod. Rt developed mid-July, to rae bulges in the treat. The uN .

eventuall into the Battle of Heartbreak Hidge, fores recoiled, lost a low mieo of ground but

wMdid not end until 14 October. Ridgway lalit great ose. The nego~tiatorsm &Weed

tht" nenemy to reopen negotiations at agreement on 19 July. signed the armistice on f +

ftm r on- 10 October, but a misdirected July. and an that day. though the appsaimg'

Ootoer negotiation fily resumed. .Yet the rnged upand down the Ronmapeshuml ft 37'
fighting, though subdued, continued. month ceased and perhaps cu to an Mnd.
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DEPARTMENT OF THE ARMY
H A QUARTRA. EIGHTH UNITEfD STATES AR"dY

APO SAN FRANCISCO 96301

EAGO-NH

FAMOM KOREAN WAR BATTLE SITES IN SOUTH KOREA
(in chronological order)

1. Task Force Smith at Osan, 5 July 1950. Unit: Battalion combat
team from 21st Infantry Regiment, 24th Infantry Division.

Task Force Smith, comprised of elements of the 24th Division's 21st
Regtment, then based in Japan, was the first American unit to fight
in Korea. The initial 406 members of Task Force Smith arrived at
Pusan by air on 1 July 1950 and were rushed north by train and truck.
On 4 July they were joined at Pyongtaek by 134 men of their division's
52d Field Artillery Battalion which had crossed from Japan on an
LST. Near Osan, on the rainy Morning of 5 July, the infantry and
artillery contingents of Task Force Smith engaged 33 Soviet-made
T34 tanks and a regiment of North Korean infantry in a bloody six-
hour battle. Though hopelessly outnumbered, they acquitted them-
selves nobly and, before withdrawing to Taejon, inflicted heavy.
losses on the enemy. The 540-men American Task Force suffered 150
casualties in dead, wounded and missing. Today, on a tree-covered
hilltop at Chukni-Ryung, near Osan, stands an obelisk comemorating
the battle at Osan. The monument was erected in 1954 by the 24th
Infantry Division, then based in Korea.

2. Taejon Defense, July 1950. Unit: 24th US Infantry Division.

After Task Force Smith had fought its way out of Impending encircle-
ment near Osan, the 24th Division fought successive holding actions
at Chonan, Chonul and Chochivon and south acvoss the KRum liver to the
important town of Taejon. It was a natural location for a determined
stand by US troops since it is an Important comamicati.ns center and
is at the head of a highway and double-tracked railroad which twists
through the mountains to Pusan, 125 miles to the southeast. To pro-
tect Taejon, the thinning ranks of the 24th Division were d,,loyed
between the town and the Kum River. Engineers blew the bridge crossing
the Kum but, unfortunately, the waters of the river subsided and the
enemy Wa able to ford the river at several places. On 13 July, before
the battle for Taejon began, LTG Walton R. Walker, CC of the EIghth
Army, had assumed cosmand of all ground forces In Korea. He wanted
to hold Taejon, but once the Comunists ford-* the shallow Kun, the
fate of the city was decided. Nevertheless, the battle for Taejom was
bitter. There were neither weapons nor troops enough to bold the
Coamnists. In the west, probing attacks wer launched by the e"
up and down the Xrn and he established footholds across the river at
Sayo-rl and 1onJu. After the Cmmunists forded the Ram they
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poured into the vicinity of Taejon. Lacking the reserves to defend
its flanks, the bulk of the 24th was ordered to retreat before it was
completely surrounded. A fierce rear guard action was fought in and
near the city as the North Koreans appeared on every side. In baggy
white civilian clothes or American fatigue uniforms, Communist soldiers
who had infiltrated Taejon at night rained death upon the Americans.
as they fought to hold off the enemy's frontal assault. Other North
Korean units cut in behind the city, blocking the escape route which
US forces could not keep open because of a failure in comunications.
Among the men lost in this battle was the 24th's commander, General
Deanu, who remained with his forward units in Taejon when the North
Korean tanks broke through. This fearless officer was in the midst
of the fighting reassuring the disheartened, reorganizing men sep-
arated from their units, participating in attacks against enemy
tanks, and directing aid to the wounded. For his gallant deeds at
Tseon, General Dean was awarded the Medal of Sonor. The three days
of desperate fighting by General Dean's coimand at Taejon constituted
the strongest resistance encountered by the enemy to that date.

3. Chinju Offensive, August 1950, specifically the battle for Masan.
Units: 25th US Infantry Division and 1st Provisional Marine Brigade
composing Task Force Kean.

By 4 August the final tightening of defensive positions and shortening
of lines was accomplished. American units had withdrawn across the
Maktong River, destroying its bridges as they went, and for the first
t m in the six-week old war a defendable line was established. From
Masan on the south coast to the point of the Naktong's junction with
t ie NMa River some 25 miles above it, the 25th Division guarded the
coastal approach to Pusan. The pressure against Eighth Army's left
flank during August was a continuation of the attack the enemy had
begun in July, when the North Korean 4th and 6th Divisions, after
the fall of Teejon, had made an end run down the western coast of
the peninsula turning east when they hit the beach town of Mokpo.
The North Koreans concentrated the veteran 6th Division, east of
Chinju, for an assault upon Masan and Pusan. Before the enemy jumped

off# however, he was hit by Task Force Kean. Named for the consmding
general of the 25th Division, Task Force Kean consisted of the 5th
ICT, the 35th RCT of the 25th Division, the lt Marine Brigade, and
& ROK battalion. The 24th Regimental Combat Teams of the 25th Division
was held in reserve. The mission was to secure the left flank of the
perimeter in order to prevent an enemy drive to Pusan. The force,
on 7 August, opened a strong UK counteroffensive. Sharp engagmneent
were in progress all along the 140-nLle perimeter, and the attack
.by Task Force 1ean at first met heavy opposition from an enemy which
had even detetnined the locatiou of the Marine command post. In
their usual fashion the Commits Infiltrated the US positions and
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raised havoc in the rear while the Army and Marine units fought
their way up enemy-held mountain crests in temperatures which
hovered at the 100-degree mark. Friendly artillery support, be-
cause of communication and other difficulties, was at first limited
but Marine, Navy, and Air Force flyers cooperated magnificently
to strafe and bomb the North Koreans' camouflaged positions.
Enemy soldiers in civilian clothes nearly succeeded in turning
the UN attack into a disaster by accurately spotting targets for
North Korean guns. One large band of North Koreans appeared be-
hind the advancing Americans and attacked two batteries of how-
itzers. The artillerymen, however, fought their 105's at point-
blank range in a furious action which finally repulsed the enemy.
Throughout 7 and 8 August the battle raged unabated. Despite
the slow start, Task Force Kean made progress in the difficult
job of ejecting the enemy from the mountain ridges. For most of
these Americans this was an introduction to combat and the action
was attended by severe losses in killed and wounded, as well as
by a great many cases of heat prostration. The task force eventu-
ally overcame the North Koreans and, by 11 August, the high ground
to the east of Chinju was again in friendly hands. Troops of
the 35th RCT held their positions along the banks of the Nam River
while the marines captured Kosong near the coast, the southeast
of Chinju. Task Force Kean thus secured the left flank of the
Ilihth Army and, having created a deep salient in the enemy pos-
ilons, forced the North Koreans to retreat, abandoning quantities
of- equipment. The Chinju counteroffensive proved to be an en-
couraging reflection of increased UN strength. From the point
of view of morale, it was of incalculable importance. The threat
to Masan having been reduced, which in turn safeguarded the approach
to Pusan, General Walker was now able to shift some units to th'
Naktong River and others northward. The lst Marine Brigade was
released for duty along the southern portion of the Naktong front
to fight beside the battle-worn 24th Division.

4. Iaktong River Defensive, August 1950, specifically the battle for
Tabu-dong. Units: 27th Infantry Regiment of the 25th Division; 1st ROK
Division.

During the time that the enemy had tried to smash the UN line on
the left flank at Chinju, a much larger force of Conmunists was
battering at the Naktong River sector in an attempt to take the
key city of Taegu. The ROK troops on the right of the 1st US
Cavalry Division had been under intense pressure during this period.
To bolster the boundary between US and R0K units, Eighth Army -

sent the 25th Division's 27th RCT, which was then in Army reserve,
to Kyonssan, north of Taegu. The 27th RCT took positions along
the road leading into T"eSu from the north near the village of
Tabu-dong, and it was in this area that the enemy struck. Indeed,
he struck so many times down the poplar-lined dirt road defended
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by the 27th RCT that this road became known as the "Bowling Alley."

These "bowling ball" assaults were repulsed, but finally the enemy
managed to penetrate along the boundary which separated the 27th
RCT from the ROK troops on their right, and by 21 August there were
1,000 North Koreans to the rear of the 27th's positions. Eighth
Army sent the 2d Division's 23d RCT in to clean them out which they
did successfully. The 27th RCT, in defending Tabu-dong, handed
the North Koreans their first resounding defeat of the war, and the
US victory brought the 27th the personal congratulations of General
Walker.

5. Inchon-Seoul Amphibious Landing and Liberation, 15-25 September
1950. Units: X US Corps, including the 1st US Marine and 7th US
Infantry Divisions and attached troops.

The North Korean regime, which had counted on a quick and over-
whelming conquest was given a stunning shock during the last two
weeks of September: the US X Corps swept into Inchon from the
Yellow Sea and the Eighth Army drove north from the Pusan Peri-
meter. This turn of events which led to the defeat of the North
Korean divisions in South Korea was the culmination of General
MacArthur's plan to cling to southeast Korea until sufficient
reinforcements were concentrated in the Far East to permit an
amphibious landing behind enemy lines. While the UK army fought
along the Naktong and Nam Rivers, the X Corps had been activated
in Japan. Comanded by MG Edward N. Almond, the new organization
in mid-August was given the mission of making an amphibious landing
on Korea's west coast, and seizing Seoul and the communication
routes over which enemy troops and supplies were traveling south.
General MacArthur personally had selected Inchon for the landing
since the difficult tides in that particular area might lead the
enemy to expect an attack elsewhere--probably at Kunsan or Wonsan.
Two US divisions, the lst Marine and 7th Infantry, were assigned
to the X Corps. The lst Marine Division was formed in Japan by

MC Oliver P. Smith who withdrew the 1st Marine Brigade from the
Pusan Seachhead and added to it six battalions which came from
the United States, the Mediterranean, and shipboard units. MG
David G. Barr filled out his US 7th Infantry Division, on occupa-
tion duty in Japan since 1949, with approximately 8,000 integrated
South Korean soldiers. The necessary logistical build-up for the
operation was effected in a remarkably short time and the main
invasion fleet, commanded by Admiral Doyle, left Japan on 13 Sept-
ember. The actual landing, which took place on 15 September, had
to coincide with the peak tides of that date In order to pemit
full maneuver of the fleet off Inchon. Unless the troops succeeded.
in landixn during the limited period of favorable tides, it would
be necessary to postpone the operation until October when once
again abnormally high tides would pour over the mud flats, giving
the required depth. US planes provided strong tactical support
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for a sudden counteroffensive launched by the Eighth Army along
the Naktong River. The battleship Missouri, rushed to Korea from
Norfolk, Virginia, shelled Communist port installations on the east
coast. At Inchon, airplane. and naval guns pounded the harbor
defenses with rockets, bombs, and shells in preparation for the
Marines' landing parties. While the more than 260 vessels of the
UN invasion fleet maneuvered for position off Inchon, the bombard-
ment against the beach defenses ceased and at 0630 on 15 September
a battalion of the 5th Marine Regiment dashed from landing craft
to the bomb-cratered shores of Wolmi, an island just offshore
which had to be taken quickly since its guns commanded Inchon. In
less than two hours Wolmi was captured. In the afternoon, after
the tide had ebbed and come in again, Marine assault waves clambered
over the city's sea wall, overcame sporadic enemy resistance and
drove into the heart of Inchon. The plan to invade Inchon was
carried out with brilliance by those who fought their way through
the city. During the following days, the remainder of the lst
Marine Division disembarked and, together with four battalions of
Korean marines, pressed toward Kimpo airfield, the Ran River, and
Seoul. The US 7th Division was put ashore and a portion of its
troops moved south in the general direction of Suwon. The X Corps,
having the advantage of complete air and naval supremacy, acted
swiftly to capture the Seoul-Suwon area in order to dislocate
the logistical supply of North Korean forces in South Korea. The
Matine units had to fight for Kimpo, but they easily disposed of
the Communist defenders who, making one fanatical rush, were decimated
by American fire power. Within three days after the Inchon landing,
UN planes were flying in and out of Kimpo airfield, the largest
in Korea. On 18 September, the huge planes of FEAF Combat Cargo
Command began an airlift to the field, augmenting the stream of.
supplies which the Navy was putting ashore at Inchon. The 187th
Airborne RCT was flown into Kimpo to strengthen UN defenses in
that sector. With Kimpo secured, ROK Marine and US Marine and
Army units pushed inland to liberate Seoul. Caught between the
X US Corps and the Eighth Army, and with dwindling sources of
supply, the ultimate fate of the North Korean divisions in the
south could be forseen.

6. Chipyong-ni Defensive, 3-16 February 1951. Units: 23d Infantry
Regiment of 2d US Infantry Division, French Battalion and Netherlands
Detachment.

After the Inchon landing and breakout from the Pusan Perimeter,
UN forces advanced steadily against a defeated North Korean army,
captured the North Korean capital of Pyongyang and, at some points,
thrust as far north as the Yalu River, Korea's northern boundary
with Manchuria. On 25 Novsebr 1950 a new war began as Chinese
Couonist forces entered the waiZ and pushed the overextended UN
troops back as far south as a line belting the peninsula at Wonju.
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Here UN resistance stiffened. At nightfall on 13 February 1951,
the enemy attacked in strength at Chipyong-ni, on the left hinge
of the US X Corps' sone northwest of Wonju. This tiny village,
no more than a few thatch-roofed huts clustered in a valley sur-
rounded by snow-covered rocky peaks, happened to be the junction
of several roads, and as such was a keystone of the central zone.
If it fell the entire Eighth Army front might be endangered. The
23d Infantry of the US 2d Division and the French Battalion formed
a defensive perimeter on a ring of low hills immediately around
the town, and by mid-morning of the 14th, they were surrounded
by a force later estimated to have comprised three Chinese Commun-
ist divisions. For three days the stalwart UN troops fiercely
defended the Chipyong-ni road junction against repeated attacks
as enemy fire poured in on them from the surrounding mountains.
US air forces dropped food and mmuunition to the beleaguered men
and destroyed hundreds of enemy troops with strafing and napalm
attacks. Even at night, aircraft were able to give a measure
of support by using magnesium flares to illuminate the battlefield.
American and French ground troops were fighting gallantly when
en armored task force from US 5th Cavalry Regiment ran the gauntlet
of enemy fire to join them. The following day when weary American
and French soldiers climbed out of their foxholes they found that
enemy pressure had melted away. For its extreme bravery in this
action the French Battalion was awarded the American Distinguished
Unit Citation as were the US 23d Infantry and attached troops.
The defense of Chipyong-ni proved to be the turning point in the
enemy advance,.

7. The CCF Second Spring Offensive, battle for Rangye, specifically
bunker Hill, 16-19 May 1951. Unit: 38th Infantry Regiment of the
2d US Division.

In March and April 1951, Operations KILLER and RIPPER advanced UN
forces to a line approximating the 38th parallel. This set the
stage for expected CCF Spring Offensives. During the second enemy
offensive, on the night of 15-16 May 1951, an estimated 21 Chinese
divisions, flanked by three North Korean divisions in the vest
and six in the east, struck down the center of the peninsula against
the US X Corps and the VOK III Corps in the Naepyong-ni - Nodong
area. The X Corps held a 37-mile sector of NO NAME LINE from the
high ground vest of Rongchon northeastward to Inje. The US lot
Marine Division held the left part of the corps line on the jagged
terrain overlooking Chunchon plain. To the right was the US 2d
Division, with the ROK 5th and 7th Divisions on its right. Chinese
units crossed the Pukhan River vest of Chunchon, and on 16 may
the two ROK divisions were heavily engaged along a 20-mile front
in the vicinity of Hangye-ri, a village 10 miles northeast of inje.
The two divisions held their ground for a time, then fell back,
disorganized and broken. On the left (west) shoulder of the enemy

A0

4.o



salient, the US 2d Division, including the French Battalion and
Dutch Detachment, withstood resolute enemy attacks until 18 May,
and then, together with the lot Marine Division, moved right to
fill the gap left by the two ROK Divisions. The IX Corps extended
its front to the right to cover the area left by the 2d Division

and the marines. LTG Van Fleet raced the 15th RCT of the US 3d
Division from Seoul to bolster the west face of the salient, and
sent the 7th and 65th Infantry Regiments to blocking positions
at the southernmost part of the penetration. The swarming columns
of Chinese and North Koreans soon almost surrounded the 2d Division,
pushing against its front, right, and rear. The Chinese even
blocked the 2d's main supply route, but a coordinated attack by

the US 9th Infantry driving northward, and the US 23d and 38th
Infantry Regiments attacking so. .hward along with their French
and Dutch contingents, regained control of the route. The 2d

Division stood fast and punished the enemy heavily. The 38th
Field Artillery Battalion, firing in support, threw 12,000 105-rn
rounds in 24 hours. LTG Edward M. Almond, commanding the X Corps,
ordered the 2d Division back to a new line south of Hangye-ri
on 18 Hay. The division, commanded by MG Clark L. Ruffner, success-
fully withdrew. During its defense it lost 900 men--killed, wounded,
and missing--and estimated enemy casualties at 35,000.

8. The Punchbowl Battles, specifically Bloody and Heartbreak Ridges,
August-October 1951. Units: 2d US Infantry Division, ROK I Corps,1st US Marine Division, and the French Battalion.

Late in August 1951, after the truce negotiations had been suspend-
ed, General James A. Van Fleet, Eighth Army co mander, determined
to resume the offensive in order to drive the enemy farther back
from the Hwachon Reservoir (Seoul's source of water and electric
power) and away from the Chorwon-Seoul railroad. Success in each

of these enterprises would also straighten and shorten the UN
font, give greater security to the KANSAS line, and inflict damage

on the enemy. Therefore, the UN commanders decided to put forth
A major effort in the X Corps zone, using all five divisions in
that corps to continue the ridge-top and mountain actions in the

Punchbowl area. The US 1st Marine Division, with ROK marine units
attached, opened a drive against the northern portion of the Punch-
bowl on 31 August. Two days later the 2d Division attacked north-
ward against Bloody and Heartbreak Ridges in the vicinity of the

Punchbowl's western edge and Taeu-san. Both assaults, delivered
uphill by burdened, straining infantrymen, met with initial success.
By 3 September, the two divisions had reached their first objectives.
Van Fleet ordered them to continue the advance as far north as
the northwesterly leg of the Soyang River above the Punchbowl. On 11
September the lot Marine Division attacked again. After seven days
of heavy fighting, with the enemy resolutely defending each ridge top
from mutually supporting positions and yielding only after repeated
counterattacks and seesaw struggles, the marines secured their objectives
on 18 September. Meanwhile, the 2d Division, on Bloody and Heartbreak
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Ridges west of the Punchbovl, was engaged in the fiercest action

since spring. Like the marines, the 2d Division infantrymen, often
carrying 60-rn mortar or 75-rn recoilless rifle rounds as well as
their own mmunition and equipment, crawled hand over hand up tower-
ing. knife-crested ridges to assault the hard-fighting enemy who
would yield a ridge only in desperation, then strike back in vigorous
counterattack. The same crest often changed hands several times

each day. By 19 September the X Corps front was stabilized except in
the 2d Division's zone. Supplied by airdrop and by sturdy Korean
carriers with A-frames strapped to their backs, and heavily supported
by aircraft and artillery, the 2d Division fought on bitterly. In
one instance it delivered, within the space of twenty-four hours,
no less than eleven separate assaults, all unsuccessful, against one
ridge. The battle raged into October. Finally, on the 14th, after
the enemy seemed to be willing to reopen the truce talks, the last
ridge was secured and the 2d Division consolidated its hard-won gains.

9. Operation Counter, Chorwon Sector, 6-29 June 1952. Unit: 45th US
Infantry Division.

As the year 1951 drew to a close the character of the conflict returned
td that of July and early August. Fighting tapered off into a mono-
tonous routine of patrol clashes, raids, and bitter small-unit struggles
for key outpost positions. By the end of the year a lull had settled
over the battlefield with the opposing sides deployed along defense
lines that spanned the breadth of the peninsula. However, during May
and June of 1952 the enemy became bolder, making raids against the
45th US Infantry Division in the Chorwon Sector. As a result of in-
creased Chinese ground activity at the hinge of the Eighth Army's
line west of Chorwon, G David L. Ruffner, the 45th Division commander,
planned an operation to establish eleven patrol bases acruss his
division's front. If his plan succeeded these bases would screen
the division's main line of resistance more adequately by denying
the enemy their use. This operation, known as Operation COUNTER,
began on 6 June when the two front-line regiments of the division
launched a series of attacks to occupy the eleven objectives. By
7 June all but one objective had fallen to the assault units of the
diiision. The enemy followed up with a series of counterblows during
the uext five days, but these were successfully repulsed. Seven days
later, 13 June, the 45th Division opened Phase II of COUNTER to seize

the last objective, a hill which the 45th had abandoned in March.
It lay at the southern tip of a T-shaped ridge line eight miles west
and slightly north of Chorwon. The struggle for the height began with
an air strike and a preparatory artillery bombardment. The 2d Battalion
of the 180th Infantry then crossed the line of departure and engaged
the Chinese at close quarters. American infantry repulsed four
company-size Chinese counterattacks. Next day the regiment's 3d

Battalion relieved the 2d and secured the objective. UN aircraft
flew fifty-eight close-support missions during the first eighteen

hours, and UN guns fired 43,600 rounds during the forty-eight-hour
battle. At noon on 14 June, Phase 1I of Plan COUNTER ended with
the new chain of patrol bases one half to two miles in front of the
main line of resistance secure in the division's hands. The Chinese
immediately launched counterattacks along the entire front of the
45th Division. They first expended about two battalions in futile
efforts to retake Hill 191. Then, on the night of 20-21 June, they
opened a regimental assault, supported by 5,000 rounds of artillery
ind mortar fire, against Hill 255, southwest of Hill 191.
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ACTIVITY NEAR THE FRONT, 7 July. American soldier checks the fuse on a
land mine, planted near Ch'onan (top left) ; ROK soldier bnaccustomed to American
shoes carries them on the march (top right); South Korean civilians, fleeing from
the North Koreans, pan a Y4 -ton 4x4 truck (jeep) which is equipped for laying com-
munications wire.
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DESTRUCTION OF A KUM RIVER BRIDGE. Demolitions set off on the
bridge by Amercan (top) resulted in the wide gap (bottom). On 12-13 July U.N.
forces made a planned withdrawal to the mouth bank of the Kum, leaving far guard
troops behind to delay the enemy's drive in the direction of Taejon and Taegu.
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AN ATTEMPT TO RETRIEVE A MEDIUM TANK which is embedded in a

hole in a road. Helicopter in the background is preparing to take off. By 10 August

the North Koreans had reinforced their bridgehead southwest of Ch'angnyong despite

a counterattack by Americans; in the Waegwan area enemy bridgeheads were
destroyed, while on the east coast the North Koreans threatened P'ohang-dong.
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INFANTRYMEN SCOUT ALONG A HIGHWAY as Sherman medium tanks M4
wait around the bend, 14 August. On 13-14 August the U.N. army was greatly
outnumbered by the enemy who fared them across the Naktong River. Planes were
evacuated from Pohang-dong airstrip because of constant enemy artillery fire.
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TREADWAY BRIDGE across the Naktong River constructed by U.S. engineers.
Before the bridge was built, the only means of crowing the river was a small ferry
operated by South Koreans (top). Artillery movingj up over muddy ground into
firing position near Taegu. Several tanks and men can be seen in the background
(bottomn).
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EN4GINEERS WORKING ON AN IMPROVISED BRIDGE next to one which
was knocked out in the Chinju area (top); a Bailey bridge being constructed over
one destroyed near the Naktong River (bottom).- Note damaged T34 tank beneath
a knocked-out Vpan of the former bridge. During the advances of the U.N. army
many brdges, detroyed while the units were pulling back into the Pusan beachhead,
had to be repaired or reconstructed to permit the rapid movement of men and supplies.
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ENGINEERS FLOATING A SECTION OF TREADWAY BRIDGE into OM
ame the Teedosi River (top); engineers working an a treadway bridge us vehides
emui the Taedon6 ime over another bridge (bottom). These bridges were destroyed
after the last of the U.N. Fo re, had moved out of the am&.
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RAIL BvuDoR Acaoss THE HAN RIVER is demolished by engineer troops. Both photographs were
taken on 4January.

1ii 123K



PONTON BRIDGE SPANNING THE Icy HAN is blown up after last of the U.N. forces evacuate Seoul.
4 January.
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SUPPLY CONVOY HELD up by accident on icy highway. Temperatures reached 25 degrees below
zero during the fighting for Wonju, attacked by Communist forces 7 January.
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MEN OF THE 17TH INFANTRY TAING CovER BEHIND A STONE WALL, 20 February. On 18 Febru-
ary the 17th Regimental Combat Team, 7th Division, attacked northwest from Chech'on in the
central sector.

7TH DIVISION Tzoozs TaursoNG up HILL 675 after crossing the snow-covered valley (back-
ground). On 20 February Chuch'on-ni was secured.
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CONVOY CROSSING THE SOYANO RIVER. By 8 April the 7th Division put two battalions across the
Soyang River, and by 19 April U.N. forces were in position along Line UTAH.
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M4 TANKS OF IST CA'ALR-t DiviSION fording the Imjin River.

Ewns.MwAD Foormwoz used by 7th Infantry, 3d Division, in withdrawing from the front lines.
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MEN OF THE 23D INFANTRY trying to wve equipment in the swollen Soyang River.
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COMPANY E, 23D INFANTRY, ON ITS WAY To HiuL
931 to relieve Company C, which had been fight-
ing on the ridge for nine days. One of the men rests
near an enemy casualty, below.
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378TH ]ENGINEER COMBAT BATTAUON constructing a treadway bridge across the Pukhan River,
ROK 6th Division sector of IX Corps area, November 1951.
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CADLE CAR, built by 3d Engineer Construction
Battalion. Starting point is at foot of Hill 770, left;
the car nears the platform at the top of the hill, be-
low. Engine from a discarded 4-ton truck supplied
power for the car, which traversed a distance of
1,530 feet from bottom to top. At several stages of
its journey the car dangled as much as 200 feet off
the ground.
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7TH Dwiuon PasnCH just before it was abandoned, 31 July.
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4Or DIVISoN TROOPs all packed and ready to leave Heartbreak Ridge.

fr MAXUNz DrvISION MEN after receiving word of the armistice.
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lD EMOLITION~ 14STOEUCTIOS - )(OkAb AK

1. The execution of demolitions and necessary military de-
struction shall he ush is to comubine nmaximumn destruction to
thr enemy with ininimne hurarn to the civilian population.
Destruction for detruction's sake will not be permitted, nor

will anything approaching "Scorched Earth" tactics be ton-
doaed.

2. Among legitimUte and necessary t -geto for demolition
are routes of communication; telegraph, telephone and radio
installations; dock facilities, and militury supplies of all kinds,
Including food. Utility installations, such as power plants and

i water supply systems which primarily serve civilian centers,
will not be destroyed, nor will buildings be burned merely be.
cause at some future date they may be used to house enemy
headquarters.

8. Divisions and Independent Brigades, Regimental Combat
Teams, and Task Forces are responsible for tactical demnoli.
tis within their respective areas unless specifically directed
otherwise.

4. Supply services are responsible for demolition of any
supplies or equipment that they can not evacuate. Services will
execute their own demolitions to the maximum extent of their
capabilities. The Corps Eigineer will be notified, as early as
ean be anticipated, of any demolitions for which the assistance
of Engineers is required.

5 Corps Engineer units will normally execute special demo-
'litioms. Corps orders will be issued specifying responsibility
-for special demolitions.

& The destruction of highway bridges and roads will be
governd by local tactical situations and will in any event be
Hmitld to the minimum essential for the purpose intended.

T. The entire sector will be covered with particular atten-
tis to main routes and to exposed flanks.

8. Effort will be concentrated on the most effective bridges
and defiles.

9. Demolitions will be conducted so as to avoid injury to
elvillans and damage to private property.

10. Adequate guards will be placed on charged bridges to
prevent premature demolitions. No bridge once prepared for
demolition will be left unguarded, even though charges have
been removed, without approval of the Corps Engineer, so
that arrangements en be made to hare guard responsibility
transferred to another unit.

11. Charges will be placed as late as possible consistent
with placing the demolitions in an orderly and unhurried man-
ner. Charges ordinarily will be primed after the structure no
longer is required by our forces. However, If the structure is
needed by our forces until immediately before the demolition,
priming of charges will commence at a time calculated to en-
abl empletion immediately prior to execution of the de-

It. When operating out of contct with the enemy, guardswill be placed on the enemy, as well as the friendly, side of all

dsgaoUtIon projects to keep civilians a sate distance away.
When eessary for guards to cross back over streams to sc-

omplidt this, assault boats will be arranged for.
IL PIW and trestle bent bridges will have at least 150 feet

of bridge destroyed at the elevation of the river bottom. The
rmainder of the pile or trestle bents will be destroyed at the
lowest possble water level. If time permits, all pile and trestle
bests will be demolished to the level of the river bed.

14. No explosive material will be abandoned or left n-
gurded in say location.

15. Foodstuffs in the hands of individuals will not be de-
stroy.o However, large quantities of foods such as are nor-
maly found in warehouses will be evacuated to the greatest
extent possible snd any remaining foods will be destroyed only
it noemsry to prevent them from falling into the hands of the
enemy. The Civil Assistance Corps is in charge of evacuating
feem. Raglacer units will be informed by the Corps Engineer
of any quhtitlee that they may be expeeted to destroy.

14. Nothing in the foregoing Is intended to restrict Major
CoemmaWiers i taking or dirting such action with respect to
hsomeleas, s Is necessary for the safety of their troops or
the aesempliabmest of their mission.
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"THE FLYING BRIDGE" 1968
by

CPT James A. Velezis, CE

I. INTRODUCTION

The Vietnam Tar has precipitated many new and challenging demands

on the Corps of Engineers. One demanding challenge is that of providing

instint reaction and ruick emplacement of tactical bridging in support of

the everchanging tactical situation. With tho fast Movilig tactics presen-

tly employed there, the tactical units cannot afford the time for conven-

tional employment methods.

This article is intended to convey recent information on new methods

and developments, that have made it possible for the Engineer, to provide

the emmediate and dependable crossing capability now required. This in-

formation was compiled from the author's personal experionce while ser-

ving as 1Rridge dompany Commander with Company E, 65th En.-Lneer Battalion

(25th Infantry Division).

The introduction of the Chinook (CH-47) and the Jcycrane (Cii-5.i)

helicopters has brought about some revolutionary developments to the bat-

tlefield of Vietnam. Their tremendous airlift capability nakes them very

adaptable in transporting engineer equipment, especially float bridge

e.uipment. For example, during an eight month period (June 1067 to Feb-

ruary 1968), the br.dgc company airlifted over five hundred (500) loads

of tactical bridging in support of combat operations.
The load- zere of various types, configurations, atid weights. They

included all cowponents of the )!4-T6, Light Tactical :aft (LTR), the Clessi

30 Assault Trackway, and the bridge Erection 3oat. Dry Spans, rafts, and

float bridges were the most used configurations.

During the Monsoon Searon, the Dry Span (38'4" and 15') became in-
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de:.p,!nsi 1le n.o. roiLds I'ailed o %vaslied no . They wc'e ui ,, to britd.-e ,

arduroy sort and muddy section ui of tactical road s, ain.' r,'pi.i r wnzhed otit

*ections of the Miaini ;upply Routes ()SR). Thin proved to be valuenble in

area-; where con:'truction ernuipment and materials were not readily availa-

ble, or the tactical situation wan such that, time wa- of the assence. 'V

having the bridges preassembled and airlifted from rear areas, it i as pos-

sible to achieve instantaneous reaction time and emiediate derloyment. As

a matter of fact, reaction time was reduced to simply tOe time required tc

obtain the aircraft.

For example, during an Operation into the notorious Hobo-]3oloi

Woods, several roads failed,in large sections, due to heavy rains. These

roads were upgraded to Class 60 within a day and a half by the use of dry

spans and assault trackway. A total of twenty four 331'4" dry spans and

450' of assault trackway were used in the operation. As a result, the

tactical commander was able to move his maneuver eler.ents quickly into

position. This would have been almost impossible had conventional inelhods

been uned to tz,!.rade the roads, aw- road construiction is a very slow pro-

cess during the Monsoon Searon.

II. PLANNING FOc AIKLIT OPERATIONS

The success of any airlift operation depends considerably on the

degree of planning and coordination affected prior to the actual air deli-

very mission. This becomes particularly important when time and aircraft

availability are critical. Therefore, it becomes imperative for the

ground unit to always have a loading plan, regardless of how abbreviated

or detailed it has to be because of operational comnitments. Following

are some important consideratio!,s that should be applied to any bridge

air delivery mi-sion.

1. Determine the 73rid._e nuiyment 71.6uirement: After decidina the
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the lent-th and type of bridge or raft to he used, it i. ncen.isry to de-

termixte the exact amount of.each component nd carrftally del,.nnine the

configuration of each load. Each load must be kept in tile hest useable

configuration as possible. (See attached annexes).

2. Load Plans: Load plans, when properly prepared, serve a dual

purpose. First, they serve as a chock to the unit commander in assuring

him that all the renuired equipment has been prepared. And secondly, they

list the number of loads, type and weight of loads, and approximate time

schedule renuired for each mission.

3. Positioning of Loads: Carefull consideration shotuld also be

given to the positioning of thte loads prior to airlirt. The assembly area

should be located on a relatively flat and cleared area. A grassy or hard-

top cover is preferable as it reduces the dust problem created by the tre-

mendous helicopter downwash during takeoff and landing. The loads should

be positioned in a neat and orderly manner. This is very helpful to the

hook-up man and the individual responsible fqr the airlift.

4. Rigging of Loads: All effort and planning will be wasted if

little or no consideration is given to the proper rig:ing of loads. The

rigging of loads is probably one of the most important steps in any air-

lift operation and should koeeivt prime consideration. When a load is

lost because of faulty rigging, it is not only difficult to replace the

equipment, but more important, it causes a delay in the accomplishment of

the mission. In combat situations, the loss of time can become very cri-

tical and can endanger the tactical situation. All rigging equipment

should be constantly chocked for serviceability. A competent individual

should always check all rigging erui,-ment. Rigging methods that have been

developed and field tested are described in enclosed annexes.

143



.. Finnl n rec.inn: k tintial inspectioll of all I ,e ,arati-i s

.hould be made by res.osihle supervi.ory personni, is, irl'r.ient. tiwa,

prior to airlift, in order to affect any chan-es or additional work re-

nuired. The inspection siuould be very thorough and should include the pro-

per number of pipces for ench load, that each lend is bundled ad secured

properly, that rigging is properly placed, that LaLrlines are provided where

reqniired, and that the load plan couform. to what is on the loading- z.one.

The police of the area should also be checked at this time.

6. Priority of Loads: The priority in which the loads are airlifted

should be carefully determined. Ctnsidorable time and effort can be reali-

7ed if loads are delivered to the construction site in the priorityand

senuence re-iiired by the construction cre.. It is very importtnt that this

be done, e.-pecially w:here the construction site is limited or restricted.

Other limiting factors to the priority are the number of loads required for

the miss;ion, the number of aircraft supporting the nis.ion, and the flight

distance from tie rear arso;,bly sRite to the actual. construc-.ion %ite.

7. Coordination: Last, but not least, close and constant coordina-

tion between suprorted and supporting units is very beneficial and should be

encouraged. Coordination with aircraft personnel is particularly important

as it can eliminate a lot of the difficulties encountered durin. airlift

operations. A short briefing covering the overall mission, type of loads,

and some load characterictics will be very helpful to them.
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III. SAFETY CONSIDERATIONS

The following safety precautions should be constantly emphasited during all

air delivery operations involving bridge equipment:

1. Ground crews should be in constant radio contact with helicopter

crews to assure inmediate reaction to any emergency that might arise.

2. Radio whip antennas should be removed or tied down while operating

near helicopters.

3. No smoking within 50 feet of a stationary helicopter, or during

take-off and landing.

4. It is recommended that earplugs be worn by troops working near heli-

copters for extented periods for noise protection.

5. Due to the high velocity rotor wash of the helicopters, erposed

personnel, tents, loose equipment or trucks with canvas should be at least

sixty meters sway from the helicopter landing area. This also helps to eli-

minate the possibility of articles being swept up into the engines.

6. All hock-up sen should wear protective goggles and ear plugs.

7. Before hooking up the load, the hook-up man should use a grounding

rod, if available, to discharge any static electricity that is present by

touching the cargo hook.

8. The hook-up man should hold the doughnut as high as possible and

should not attempt to "chase" the cargo hook.

9. After hook-up, the hook-up man should clear the load and from under

the helicopter as soon as possible.

10. A .inint of 2 men should be placed on each tagline when emplacing

any dry s'a or trestle by helicopter.

11. Taglines should be adequately weighed down to prevent tangling with

rotori. (Attach one saddle beam pin to each tagline or equivalent weight)
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IV. 4IGGIN-G EOUI)TT.iT

The unit airlifted most of the loads with the Aero'uip multiple clain

leg slingr%. Thin sling is very adapt.able for rigging float bridge equimpl-et.

It!- chtin len.s provide r utc% access into huril-to-g-et-to lifting points. The

chain legs also elimina.te tho need for padding, renuired to reduce metal to

nylon contact, on most of the loads. The sling is adjustnble, requires no

additional rigging material, easy to handle, and reduces the rigging time to

several minutes for all loads.

The Air Delivery (AD) slings can also be used for rigging this equip-

ownt. However, many rigging configurationz become bulky, intricate, and cu;i;b-

esome for the user. They renuire considerable stocka!,v of many compouic Ls,

excessive padding, and considerable time for rigging.

For reasons mentioned above, it is recommended that the Aeroquilp

-tling be used whenever available.

'igging eouilpment used in the Vietnamese environment reouires con.s-

tant care and close inspection before each use. "'%hen not in use, it sho.uld

be stared in a covered shed with sufficient ventilntion. They shinud Le

draped and allovod to dry before next use. They should also bc inspected

for frayed, torn, or cut sections. If at all possible, slings should not. be

left under direct sunlight for prolonged periods because nylon deteriorates

very rapidly.
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V. TYPICAL LOADS

The following are examples of typical loads used in the construction of bridges

and rafts of various sizes? AIRCRAIT

SCRIPTON M LOAD WEIGHT IN LWS USED REFERENCE

27' Bridge Erection Boat 6,800 CH-47 Annex A

M4T6 Float Assembly 7,200 CH- 47 Annex B

-Frame, 38'4" Dry Span 8,516 CH-47 Annex C

Balk Load, 38'4" Dry Span 8,000 CH-47 Annex D

Complete 38'4" Dry Span 15,864 CH-54 Annex E

H-Frase, 45' Dry Span 7,805 CH-47 Annex F

Balk Load #1, 4a5' Dry Span 7,875 CH-47 Annex 0

Balk Load #2, &5' Dry Span 6,664 CH-47 Annex H

Complete 23'4" Dry Span 10,354 CH-54 Annex E

Complete 30' Dry Span 12,867 CH-54 Annex E

Trestle, 50 ton, Single 4,122 CH-47 Annex

Trestle Set, 50 ton w/22 pes Short Balk 10,456 CH-54 Annex I

Trestle Set, 50 ton w/22 pas Normal Balk 12,722 CH-54 Annex I

LTR Pontons (8 Half Pontons) 5,800 CH-47 Annex J

1TR Superstructue, Half Load 5,825 CH-47 Annex K

Assault Trackway (150' Roll) 8,000 CH-47 Annex

Balk Load, 21"" Raft Overhang 5,826 CH-47 Annex L

2-M4T6 Floats Connected w/4 Normal Balk 15,300 CH-54 Annex M
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Aeroquip Sling

Two Sling
legs

,Safety Latch

Towing Bit Lifting Eye
on Each End

271 BRIDGE ERECTION DOAT (6,800 Lbs.)

1, Pass one chain leg through each lifting eye located forward on
the stern section -passing 14 chainlinks through the safety
latch,

2. Wrap the two chain lego around the towing bit twice and pass,
4 chain links through the safety latch.

3. Secure all hatches.
4,. Inspect for proper rigging.

B.Foat is now read7u f'or sirlif't.

jWX
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Aeroquip sling Sln

T pr qi

DETAIL A

:! P4-TON FLOAT & SADDLE ASSEMBLY (7200 Lbs. )

1. Float is rigged as shown. COMPONENTS QUANTITY

2. Secure any additional equip- Half Floats 2
* ment placed on the saddle Int. Saddle Panel 8

assembly. End Saddle Panel 2
Center Saddle Panel 2

3. Inspect for proper rigging. End Saddle Beam 4
l. loat is ready for airlift. Outrigger Beam 4

Saddle Adapter 2
Stiffener 2
Curb Adapter 4
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JF-FRAME 3814" DRY SPAN (7,856 Lbs.)

Stiffener

Lifting Poin ILifting
Point ,JPo Int

6 '8

Stiff sner Bl -- :

Lifting,
Point Lifting

9 8 Point

71 9

Stiffener

NOMENCATURE~ QUNIT NI GU. TOTAL WGHT.
Stiffener 6 250 1500
Balk (N) 16 225 3600
Balk (S) 8 122 976
Balk (T) 16 100 1600

Curb Adapters 12 15 TOTAL

ANNEX C15
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38 14" DRY SPAN 22/18 Aeroquip

(15,86o Lbs.) Sling

/F

Stiffener

1. Place 16 pieces of
tapered balk on top
of decking and secure*

2, Bridge is rigged as shown,

1. Stiffener pins at sling points

are safety tied with wire or
nylon rope,

4,. Inspect load and rigging. COMPONENTS QUANTIT

5. Load is ready for airlifting. Stiffener 6
Balk (N) 44

NOTE: All dry spans are airlifted Balk (8) .22
in this manner. Sling points Balk (T) 16
are in the next to the out- Curb Adapter 12
side stiffener on each side.
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i4

Lift Stiffener' Lift I
Point Point

• ~Balk '

* Stiffener 6 ,"

COMPONENT QUANTITY

Stiffener 7
Balk (N)
Balk (S)
Balk (T) 1?
Curb Adapter 1b.

LPoint Point

7 Ij

91

Stiffener epqj,

N - FRAME h5' DRY SPAN (7.Io Lbs.)
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Aeroquip Multi-Chain
Leg Sling
(Rated 40,000 Lbs.)

5/8" Cable & 5/8"
Cable Clamps

BALK LOAD - 35 PCS - NORMAL BALK

(70875 Lbs.)EnLu

1. Balk is stacked as shown.

2. Balk is secured in a compact Chain
bundle with two 5/8" cables. DETAIL
Cables should be sufficiently S
tightened, .to hold bundle
together.

3. Load is rigged in each corner
as shown in detail 0

1i. Sling is padded wherever it
comes in contact with metal.

. Load is checked for proper
rigginR and configuration.

6. Load is ready for airlift.

NOTE: All other Balk Loads are rigged in this manner.
(See Detail @)
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50 TON TRESTLE

Aeroquip
Sline

Column

Bracing
Strut

Brace

Balk /,2 1 m

W/20 pea Short Balk: 10,210 Lbs.
W/20 pe Normal Balk: 12,270 Lbs.

1. Rigging of trestle as shown. COMPONENTS QAT

2. Four additional bracing struts Transom 2
and clamps are secured one to Column, Pull .4
each column. Trestle Shoe 4

Chain Hoist'Brkt 4
3. Inspect load for rigging. Bracing Struts *
h. Load is ready f r'nrlifting. Bracing Clamps 12

Hold Past 14
Balk 20
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LTR HALF PONTONS
(c ,8oo Lbs.) Aeroquip Sling

Chain Assembly
W/Binders

Crade., Lifting Ring

1, Stack balf' pontons as indicated.

*2. Secure stack with chain assembly and binders.

3.Pass adjustable chain leg through the lif'ting ring and

I.Pad sling where necessary t vi yo omtlcnat

5. Inspect load f'or proper rigging.

6. Load is ready f'or airlif'ting.
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LTR SUPERSTRUCTURE Aeroquip Sling

5/8" Cable & Clamps

ArticulaDti Pnlngv ~tOlt?~ OPOET QATT

Art Auambl 
A0

2. 14 Filler Panels & Curbing (14 Long, rtp anel 2

3Short) are cradled between the Reca Fil Panel 2~

deck panels and secured on both ends. Ramp 3

3. Stack is secured with two-5/8' cables. Long Curbs 14
41. Load is rigged as shown.ShrCub3

5, Sling is padded where necessary*

6. Load is inspected-for proper stacking

and riggine,

7. Load is ready for airlift.
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2 - FLOATS CONNECTED
WITH FIVE NORMAL BALE

Aeroquip (1,400 Lbs.)
'1ings

1. Sling load as shown,

2. Sling legs ABC, & D are shortened and adjusted to
compansate for angle difference.

3.Inspect for proper rigging.

4i. Load Is ready for airlift.

NOTE: A m~etal clevis is also required when airlifting
with a CH-5j. Hook requires m~etal to vnetal contact.
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COMPONENTS FOR VARIOUS DRY SPANS (2/1)

NOFN.LATURR QUANTI "Y POR EA'3 TVPE

23'1±" 30" -'11" 1, <

1 alk Con. Stiff. h 7 7

Ralk (N) 22 114

Ralk (3) >2 11 22 11

Ralk (r) 16 ?7 16 7

,urb Adapter 9 10 12 11

nearing Plate* Ih 4 4i. 14
Short Cover Plate-, 4 h 4 4

Lonm Cover Plate* LL 44 1.1

i'otal Weight 11510 U1i030 17020 19540

• Items Ommited
For Airlift Opns 1160 1160 i160 1160

AIRLIFT WGHT. 10350 1P870 I 06o IA180

NO'P;: Sep Annexes C-F for ri pn configu'ations.
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